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The Clinical Significance of the Systolic Murmur*t 


A Study of 1000 Consecutive ‘‘Non-Cardiac” Cases 


By A. R. 


FREEMAN, M.D., and SAMUEL A. 


Levine, M.D.. F.A.C.P.. 


Boston, Massachusetts 


INTRODUCTION 

HE significance of the systolic 

heart murmur has long been a 

matter of considerable discussion. 
Not so very long ago,if a heart murmur 
was heard in a patient, the physician 
would quickly make a diagnosis of 
some organic heart condition. If it 
were systolic in time, and especially if 
apical in origin, a diagnosis of mitral 
insufficiency would be made. About 
fifteen years ago, particularly as a re- 
sult of the extensive experience with 
neurocirculatory asthenia, or the so- 
called soldier’s heart during the great 
war, the pendulum began to swing to 
the diametrically opposite position. It 
was found that systolic murmurs were 
very common in the absence of organic 
heart disease and gradually the point 
of view developed that systolic mur- 
murs had no significance whatever. 
Sir James Mackenzie was frequently 
*Received for publication August 29, 1932 
+From the Medical Clinic of the Peter Bent 
Brigham Hospital. Boston, and the Harvard 
Medical School. 
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heard to say that it would be better 
“to throw the stethoscope away”. He 
meant by this that more could be 
gained by eliciting the symptoms and 
obtaining an intelligent history of the 
case, and that auscultation was com- 
paratively valueless. Cabot! stated that, 
“systolic murmurs without other signs 
of cardiac disease are of no import- 
ance as evidence of valve lesions’’, and 
that, 
tion without stenosis is never justified” 
Wer believe that the truth lies some- 


where between these two extreme po- 


“a diagnosis of mitral regurgita 


sitions and that, although systolic mur- 


murs are common and often 


have no importance, frequently they 


fairly 


have a definite significance, and a sig- 
nificance that clinically can be ascer- 
tained and properly explained. This is 
in accord with the view recently ex- 
pressed by Herrick.* On the 
hand P. D. White® stated that 
tional systolic murmur in the pulmo- 


other 
“a func- 


nary area is heard in at least 50 per 
cent of all individuals in the recumbent 
found 74 apical 


position”. Thayer* 
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functional systolic murmurs among 
218 normal young individuals in the 
recumbent left lateral position. Lee® 
found that 70 per cent of normal in- 
dividuals showed a systolic murmur in 
the pulmonic or apical regions, in the 
recumbent position after strong ex- 
piration. Yet McCrudden® found a 
definite decrease in life expectancy in 
individuals with no other signs of 
heart disease except an apical systolic 
murmur. 

A study therefore was undertaken 
to determine how frequently systolic 
murmurs are present in routine exam- 
inations. An attempt was also made 
to analyze conditions under which sys- 
tolic murmurs were found. For this 
purpose 1000 patients were carefully 
examined with the deliberate aim of 
detecting heart murmurs. In about 
half the instances, the patients were 
examined by both authors. It was 
quickly found that the observations by 
one corresponded quite well with those 
of the other. In order to avoid the 
large group of heart patients that are 
present in any general medical clinic, 
cases in the medical wards were in- 
cluded in the study to only a small 
extent. As many routine admissions to 
the surgical service of the Peter Bent 
Brigham Hospital as we could study 
were included. Seventy patients in the 
neighboring infants’ and_ children’s 
hospital were also examined, so that 
the study might not be confined to 
adults. Forty-seven students and house 
officers in the hospital and 120 nurses 
were included as representative of 
healthy young adults. In addition, 100 
consecutive patients in a tuberculosis 
sanitarium were added so that we 
might determine the frequency of 
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murmurs in a disease which, although 
wasting, rarely if ever causes changes 
in the valves of the heart. This is an 
entirely different approach from that 
customarily undertaken, when the sig- 
nificance of a systolic murmur in pa- 
tients coming for cardio-vascular ex- 
amination is studied. White’ in such 
a study found that 76 per cent of 1050 
unselected patients with an apical sys- 
tolic murmur had organic heart disease. 

It is not the purpose of this study to 
analyze the frequency of systolic mur- 
murs in heart disease or even to try to 
explain the physical mechanism of these 
murmurs. It is common knowledge that 
systolic murmurs are present with valv- 
ular and myocardial disease. It is also 
quite well known that murmurs may 
be heard although the heart is normal 
when anemia or changes in metabo- 
lism such as occur in hyperthyroidism 
are present. The confusion in in- 
terpretation has not been diminished 
a great deal by the addition of the 
terms “organic” and “functional” mur- 
murs. Many a patient has organic 
heart disease and still has a_ relative 
or “functional” mitral systolic mur- 
mur. We also believe that many sys- 
tolic murmurs which are regarded as 
functional because the patient has no 
other evidence of heart disease, are, 
in fact, organic, in the sense that there 
is a structural change in the valves 
causing the murmur. 

In trying to analyze the significance 
of systolic murmurs it became evident 
that the intensity of the murmur was 
of considerable importance. The sit- 
uation is in no way different from that 
found in studying other clinical data. 
The amount of albumin in the urine 
is now fairly well standardized by the 
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terms, S.P.T. (slightest possible trace ) ; 
S.T. (slight trace) ; L.T. (large trace), 
etc. Likewise the Wassermann reac- 
tion is often indicated by the terms of 
1 to 4 plus. The same may be said of 
globulin in the spinal fluid, and of 
other tests. It is not a difficult matter 
to train one’s ear so that the loudness 
and duration of the murmur can be 
indicated by the figures 1 to 6. On this 
scale, the systolic murmur of grade 
“1” intensity is the faintest bruit that 
can be definitely heard. Although quite 
faint, this sound must have an appre- 
ciable duration. It must continue after 


the first heart sound and well into 


systole and must not be confused with 
a prolonged first that 
often is present in hyperactive hearts 


heart sound 
or in thin-chested individuals, merely 
as a result of the impact of the heart 
We 
emphasize the importance of this defi- 
the murmur: that it 
must have appreciable duration after 
With this un- 


derstanding a good deal of confusion 


against the chest wall. wish to 


nition of heart 


the first heart sound. 
can be avoided. 

\ murmur of intensity “2” may be 
called a slight murmur. Inasmuch as 
the examiners in this study were well 
trained and exercised considerable care 
in auscultation, it is fair to say that 
murmurs of the first intensity (grade 
“1”) are probably overlooked or not 
for the most part in routine 
general practice. It follows, therefore, 
that what has been called a murmur of 


heard 


grade “2”, probably corresponds to 
what the general physician might term 
a faint systolic murmur. A murmur 
of grade “3” would have moderate in- 
tensity. 
loud, while “5” 


One of grade “4” would be 


and “6” would be very 
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loud and the loudest possible murmurs, 
respectively. There naturally are com- 
paratively few cases with murmurs of 
the intensity of “5” or “6”. 

\fter a little experience and by 
thinking in the above terms, observers 
learn very quickly to gauge the in- 
tensity of murmurs with such accuracy 
that they do not differ in their esti- 
mates by more than one gradation, and 
frequently even agree completely. The 
same observer would in fact find very 
satisfactory accord in his designation 
given to a heart murmur in a patient 
This 
matter of terminology has been gone 
detail feel 
that the use of uniform terms is abso- 


examined from week to week. 


into in some because we 
lutely essential to success in any at- 
tempt to bring some order out of chaos 
in this complicated question of the 
significance of the systolic murmur. 
The customary interpretation of the 
apical systolic murmur of moderate 
intensity is that it is due to regurgita- 
tion of blood through the mitral valve. 


If there is found additional evidence 


of valvular disease such as signs of 


mitral stenosis, or if the patient is 
known to be rheumatic, this regurgi- 
tation is regarded as organic and due 
to a the 


valve. On the other hand, if the patient 


structural change of mitral 


is not rheumatic and shows evidence 


of the degenerative form of cardio- 
vascular disease such as hypertension, 
coronary artery symptomatology, and 
the like, the systolic murmur is looked 
upon as the result of a relative dilata- 
tion of the mitral ring, resulting from 
a dilatation of the left ventricle so that 
normal leaflets fail adequately to close 
the 


thought 


mitral orifice. It also has been 


that, either as a result of 
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changes in the character of the blood 
or because of dilatation of the myo- 
cardium, a similar systolic murmur 
might be present with anemia. Al- 
though the explanations are varied and 
obscure, it likewise has been believed 
that systolic murmurs can develop as 
a result of fever, emotion, hyperthy- 
roidism, hypertension, and increased 
heart rate. 

It has occurred to us that one of the 
factors in the production of a systolic 
murmur which has been very much 
neglected in our teaching of clinical 
medicine is the speed of blood flow. 
Systolic murmurs are frequently found 
in the same conditions in which, as 
Blumgart* has shown, the rate of blood 
flow (not the heart rate) is also in- 
creased. In hyperthyroidism, after ef- 
fort, and in pernicious anemia, systolic 
murmurs are common and the rate of 
blood flow is increased. Here the mur- 
mur cannot be due to dilatation of the 
heart, for X-ray studies have shown 
that the heart after effort and during 
hyperthyroidism is not dilated and may 
even be smaller. In some of the other 
conditions, such as fever, emotion, 
neurocirculatory asthenia, may 
not a. systolic murmur which is oc- 
casionally present be due to a similar 
mechanism, even if the increased speed 
of the ejection of blood is limited to 
the short distance from the heart to 
the large branches of the aorta? In 
other words, may not the snapping 
method by which the blood is expelled 
from the heart in these hyperactive 
states in some way cause a_ systolic 


etc... 


murmur, apart from the factor of di- 
latation ? 

Furthermore, in the interpretation 
of systolic murmurs it is of import- 
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ance whether the murmur is present in 
the apical region or at the base of the 
heart, and whether it is heard with the 
patient recumbent or upright. Recent- 
ly it has become the custom on the part 
of many physicians to listen to the 
heart after effort or during the held 
expiration. We have attempted to an- 
alyze all these factors in the produc- 
tion of the systolic murmur. 

In a study of this sort, in which the 
objective finding that is being analyzed 
is one detected by auscultation, it is of 
some interest to compare our observa- 
tions with those obtained by other phy- 
sicians. For this purpose a comparison 
was made between the detection of 
murmurs by the house officers of the 
Peter Bent Brigham Hospital and our 
own observations on the same patients. 
As has been mentioned above, a sys- 
tolic murmur, as we define it, must 
have an appreciable duration after the 
first heart sound; and what some ob- 
servers might call a murmur we mere- 
ly regard as a prolonged first sound, 
because there is no true bruit lasting 
into systole. We expected to find no 
murmurs at all where others had found 
systolic murmurs because it has become 
the habit of some house officers and 
students to say that a systolic murmur 
is heard, knowing that no great im- 
portance will be attached to that find- 
ing and fearing that some one else will 
hear a murmur which they have not 
noted. The findings in 427 cases were 
compared for this particular analysis. 
In 331, or 77 there was 
agreement between our observations 
and those of the house officers. In 28 
cases, or 7 per cent, we found a sys 
tolic murmur when none was previous 
ly noted, and in 68 cases, or 10 pet 


per cent, 
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cent, we failed to find a murmur when 
it was previously thought to be pres- 
ent. In four of these latter cases what 
was thought to be a systolic murmur 
was designated by us as a prolonged 
first sound. Although in a few instances 
it is reasonable to assume that a mur- 
mur may have been present at one 
time and not at another, the above dis- 
crepancy probably depends upon more 
careful auscultation and close adher- 
ence to the definition of a systolic 
murmur. 


PROLONGED First HEART SouND 


Reference has been made concerning 
the use of the term prolonged first 
heart sound. Frequently patients are 
thought to have a systolic murmur 
when on careful auscultation one real- 
ly can hear no bruit extending into 
systole, during the interval between 
the first and second sounds. We have 
found in these cases that the pheno- 
menon consists of a prolongation of 
the first sound but that systole itself 
is clear. This seems to be more com- 
mon in thin-chested individuals and 
where the heart action is hyperactive, 
but not necessarily fast. There were 
47 instances in these 1000 patients in 
which a prolonged first sound was 
heard. Twenty-five were males, and 
22 were females. Although in differ- 
ent individuals the prolonged first 
sound was heard sometimes at the 
apex and sometimes at the base, and 
with the patient sometimes recumbent 
and sometimes upright, it was most 
usually found at the apex and with 
the patient lying down. Of these 47 
cases, six had hypertension, four had 
definite fever, eleven had a pulse over 
100, three had a hemoglobin less than 
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60 per cent, six were over 60 years of 
age and eight were under twenty. It 
would not seem, therefore, that the 
prolonged first sound had any clinical 
significance. 


INCIDENCE OF MURMURS IN RELATION 
To AcE, SEx AND LOCATION 


In this series of 1000 cases there 
were 471 males and 529 females. The 
ages varied from infancy to old age. 
The distribution through the various 
decades is indicated intable 1. Through- 
out the decades there was no significant 
variation in the sexes except in the 
last two decades where the males pre- 
dominated. The average age of the 
males was 39.4 and that of the females 
34.6 years. 

There were 196 of these 1000 pa- 
tients who showed a systolic murmur 
of grade 1 or 2. Those having louder 
murmurs make up a special group 
which will be discussed below, where it 
will be evident that all cases with mur- 
murs louder than grade 2 have organic 
cardio-vascular disease. Murmurs of 
fainter intensity, which one might call 
“functional” murmurs, therefore were 
present in 19.6 per cent of our series. 
This figure, however, will be very 
much reduced when the cases are more 
carefully analyzed, ruling out further 
instances of organic disease. Of these 
196 patients there were 132 females 
and 64 males. This indicates that sys- 
tolic murmurs of this type are about 
twice as frequent in females as in 
males. The distribution of these pa- 
tients with murmurs throughout the 
various decades is indicated in table 2. 
It can be readily seen that the predom- 
with murmurs in 


inance of females 
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this group obtains in most of the dec- 
ades up to the age of 60. This is 
especially true between the ages of 20 
and 29, merely because there were so 
many normal nurses included in this 
study. The average age for the males 
is 43.0 years and for the females 36.2 
years. Both of these figures are some- 
what higher than the average of the 


TABL 


DIstTRIBUTION OF 1000 PATIENTS BY AGE AND SEX 
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about 20 per cent will have a systolic 
murmur of low intensity and that this 
will be distributed somewhat unevenly 
throughout the various ages, with a 
definite preponderance in the female 
sex, and with the lowest incidence in 
males between the ages of 20 and 49 
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entire 1000 cases (39.4 years and 34.6 
years, male and female ages, respec- 
tively). 

The percentage of murmurs in the 
different decades varied somewhat but 
ranged approximately between 15 per 
cent and 25 per cent. There was a def- 
inite diminution in this percentage be- 
tween the ages of 20 and 50, with a 
greater incidence during the first two 
and the last few decades (table 2). 
The lowest incidence, 7.0 per cent 
(table 3), was found in the group of 
males between the ages of 20 and 49. 
It therefore can be seen that, of a large 
group of routine, unselected patients, 








needs to be considered. The two areas 
studied were the apex and the base of 
the heart. No differentiation was made 
as to whether the murmurs were audi- 
ble in the pulmonic or aortic areas. 
For the most part it was in the pul- 
monic area that these basal murmurs 








when present were prominent, except 
in the older group where basal mur- 
murs were generally aortic. Of the 
196 patients who showed a systolic 
murmur, in 122 it was present at the 
apex and in 145 at the base of the 
heart. In many it was present in both 
areas. The distribution of these mur- 
murs according to location throughout 
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TABLE II 


INCIDENCE OF SystoL.ic MuRMuURS IN VARIOUS GRoUPS EXAMINED 





Decades 10-19 20-29 


30-39 


50-59 60-69 70-79 | 80-89 
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"Patients } 7M 2M 
7 ! 


5M | 12M 








Children 4] 2M 
: EF 





Tubercu- 
lous 





Doctors 





Nurses 





Total M 5 








Total F 12 


13 





Total 17 


27.—«|:«4 








Percentage | 25% 19.5% 17.9% 


24.8% 41.2% 


15.8% 20.9% 





*(M = males; F = females) 


TABLE III 


PRESENCE OF MURMURS IN RELATION 





0-19 yrs 


to AGE, Sex, LocATION AND INTENSITY 


50 + yrs. 


2049 yrs 








Males Females 


Males Females | Males 





70 


15 30 


No. Examined i28 





No. with Murmurs 


228 173 


Females 
264 137 


60 34 4] 











% with Murmurs 


21.4 23.4 


ae.8 19.7 29.9 








Apex} Base) Apex Base | Apex | Base| Apex} Base | Apex! Base | Apex 





No. with Murmurs 
at Apex and Base 23 25 


7 {13 


12 s 30 46 26 17 24 








% with Murmurs 
at Apex and Base 


10.0 |18.6, 18.0 19.5 


5.31 3-91 18.4 15.0 | 9.8} 17.5 


17.4 





Intensity Index* | 1.21 |1.27 [1.48 |1.42 


1.38 1.25 | 1.42 11.30 11.44 11.271] 1.14 





*(Method of calculating the index explained in text) 


the various decades and in the two 
sexes is indicated in table 3. It is 
evident from this table that the sys- 
tolic murmurs at the apex were about 
one and one-half times as common as 
at the base in males over 19 years of 
age. Of 401 males over 19 years old, 
there were 38 apical and 25 basal sys- 
tolic murmurs, i.e., 9.5 per cent and 6.2 
per cent respectively. The reversed re- 


lation held for 401 females, where 
tolic murmurs predominated at the 
base, the figures being 20.4 per cent 
and 13.5 per cent respectively. In the 
first two decades (table 3) the above 
relation did not hold, for in males of 
the younger group, basal systolic mur- 
murs were almost twice as frequent as 
apical. These relations are graphically 
illustrated in table 4. 








1378 


TABLE IV 
A GRAPHIC ILLUSTRATION OF FIGURES 
SHOWN IN TABLE 3 


PERCENTSOGE 


30 





AGE- oO-19 20-49 50+ 


INTENSITY OF MURMURS IN RELATION 
to AGE, SEX, AND LOCATION 


As has been stated above, in these 
196 cases were included only those that 
showed a systolic murmur of grade 1 
or 2, whether it was heard at the apex 
or base of the heart. It seemed to be 
of some interest to determine whether 
the intensity of the murmur was 
greater in one region than in the other 
and whether there were any variations 
in the intensity either with sex or with 
age. A figure was obtained indicating 
the intensity of the murmur at the 
apex or base of the heart for any 
group of cases in the following man- 
ner. There were, for instance, 23 fe- 
males under the age of 20 who had 
apical systolic murmurs. There were 
11 of these with murmurs of grade 2 
and 12 with murmurs of grade 1. That 
made a total count of 34 (11 K 2+ 
12 = 34). The intensity index there- 
fore was 1.48 (34 divided by 23). 

In a similar manner, figures were 
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obtained for males and females in the 
three age groups of 0-19, 20-49 and 
over 49 years. These results are shown 
in table 3. This table indicates that in 
females apical murmurs are _ louder 
than basal in the first two age groups 
but become less loud in the older 
group. The apical murmurs in males, 
on the other hand, increase in intensity 
with advancing years. Furthermore, 
the intensity of apical murmurs is less 
in males than in females during the 
first two decades. The intensity indices 
for the apical murmur in females are 
1.48, 1.42, 1.14 for the three age 
groups respectively, those for males 
being 1.21, 1.38, 1.44. These results 
are graphically shown in table 5. 


TABLE V 
A GRAPHIC ILLUSTRATION OF FIGURES 
SHOWN IN TABLE 3 


INTENSITY 
INDEX 
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AGE o-19 20-49 


It must be of some _ significance 
that apical murmurs of the type anal- 
yzed in this study diminish in intensity 
with increasing years in females, al- 
though the actual incidence is not ma- 
terially different throughout the decades 
(table 4). One might infer from this 
that an apical systolic murmur of 
grade 2 would not only be less com- 
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mon in elderly females but would have 
more importance when present. 


EFFECT OF POSITION ON SyYSTOLIC 
MurMuRS 


Throughout this study wherever 
possible (about 900 cases) notations 
were made whether murmurs were 
present at the apex and base of the 
heart with the patient recumbent as 
well as upright. The purpose of this 
was to compare the intensity of sys- 
tolic murmurs under various circum- 
stances. The relative frequency of 
apical and basal murmurs has already 
been discussed. Of the 196 patients 
with grade 1 or 2 murmurs, 167 were 
examined while recumbent and up- 
right. The remaining 29 were exam- 
ined only while recumbent. Of the 
patients examined in the two positions, 
71.2 per cent showed a basal systolic 
murmur with the patient recumbent, 
and in 61.3 per cent it was present in 
this location in the upright position. 
At the apex, 62.3 per cent showed a 
murmur in the recumbent position, and 
only 54.8 per cent had the murmur in 
the upright position. Thus it is seen 
that for murmurs of grades 1 and 2, 
the most common location is at the 
base with the patient recumbent, and 
the least common is at the apex with 
the patient upright. The intensity of 
the murmurs followed fairly closely 
the percentages just given for the inci- 
dence, the loudest being at the base 
recumbent and the faintest at the apex 
upright. It must not be inferred that 
the same relations hold for murmurs 
customarily heard with organic heart 
disease, for these “organic” murmurs 
are more common at the apex than at 
the base of the heart. 
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Errect oF Hetp EXPIRATION ON 
PULMONARY SysToLIc MuRMURS 
The findings in the pulmonic area 
during held expiration we believed 
needed investigation. Many physicians 
auscult the heart carefully for mur- 
murs while the patient holds the breath 
in expiration. This is done to avoid 
the confusion of respiratory sounds 
and to have the heart nearer the chest 
wall by displacing the overlying lung. 
To study this point more carefully, 22 
were examined 
breathing and 
In none of 


normal individuals 

during normal quiet 
during held expiration. 
these were murmurs heard during nor- 
mal breathing. In one a systolic mur- 
mur of grade 1 and in another a mur- 
mur of grade 2 were present in the pul- 
monic area during the held expiration. 
This same finding has been frequently 
noted in the larger group of cases in- 
cluded in this study. Furthermore, sys- 
tolic murmurs were also frequently 
found to be accentuated by this meth- 
od. We therefore feel justified in con- 
cluding that although a held expiration 
may uncover a diastolic murmur not 
otherwise heard at the the 
heart, the appearance of a_ systolic 


base of 


murmur in this location during this 
maneuver is of no importance. 


SystoLtic MURMURS AFTER EFFORT 


It has become the custom in recent 
years for physicians to examine the 
heart before and after effort for the 
purpose of detecting murmurs. Vari- 
ous exercises have been used as func- 
tional tests of the heart. As a result 
of this, notations have been made of 
a systolic murmur or an irregularity 
disappearing or developing after these 
exercises. It is not the purpose of this 
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discussion to take up functional tests 
in general, but to comment on the ap- 
pearance of a systolic murmur after 
effort. Many examiners for life insur- 
ance companies have occasionally found 
systolic murmurs after prescribed ex- 
ercise tests and on the basis of this 
have either refused the applicant in- 
surance or have increased his rating. 
We therefore studied ten normal phy- 
sicians ranging in age from 24 to 41 
before and after a brisk effort. The 
exercise consisted of running rapidly 
for about 100 yards. In none of these 
was a systolic murmur present before 
the exercise. Within one minute after 
the exercise and with the pulse ranging 
from 122 to 176, nine of these ten 
individuals showed a systolic murmur 
of grade 1 or 2 at the apex or base of 
the heart. Generally the murmur was 
present in both areas and for the most 
part it was louder in the pulmonic 
area. At the end of two or three min- 
utes the murmurs all diminished in 
intensity or disappeared. Although the 
effort here was much more violent than 
that required in the usual tests in phy- 
sicians’ offices we feel quite definitely 
that a systolic murmur that appears 
after effort, when it was not present 
before the test, has absolutely no sig- 
nificance and may be found in most 
normal people. 


ANALYSIS OF MURMURS OF GRADES 
3 AND 4 INTENSITY 


The group of patients with a systolic 
murmur of greater than grade 2 re- 
quires detailed analysis. There were 
14 instances in which the murmur had 
a grade 3 intensity and five instances 
of grade 4. For the most part these 
patients were found in the medical 
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wards. In order to have a fairer dis- 
tribution of our cases and not to 
exclude a legitimate proportion of 
patients with heart disease, 100 pa- 
tients on the medical service were 
included, among whom one would nat- 
urally expect to find a fair number 
with organic heart disease. These are 
the cases that furnish most of the data 
concerning murmurs of greater than 
grade 2 intensity. In practically all of 
these cases the systolic murmur was as 
loud or louder at the apex than at the 
base of the heart. In one patient with 
congenital heart disease, the intensity 
of the murmur was greatest in the 
pulmonic area, and in one of the 
hypertensive cases the murmur was 
louder over the aortic area than at the 
apex. 

Among the patients with grade 3 
murmurs there were seven who had 
distinct hypertension, one of which 
had an additional luetic aortic insuffi- 
ciency. Three additional cases had 
organic rheumatic valvular disease and 
one had myocardial failure following 
coronary thrombosis. Of the remain- 
ing three, one had suffered a violent 
hemorrhage from a gastric ulcer re- 
ducing the red blood count to 2,200,000 
and shortly later was found to have 
well marked hypertensive heart fail- 
ure. One had chronic nephritis with 
a red blood count of 2,000,000; and 
the third was a luetic patient who had 
thyrotoxicosis and cardiac hypertro- 
phy. Of the five patients with a sys- 
tolic murmur of grade 4, four had 
well marked rheumatic valvular dis- 
ease, and one had congenital patent 
ductus arteriosus. It is evident from 
the above analysis that the louder sys- 
tolic murmurs for the most part are 
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due to organic valvular, hypertensive, 
or myocardial heart disease that can 
be definitely recognized, and that sys- 
tolic murmurs of this intensity only 
occasionally result from a severe ane- 
mia or its accompanying cause. 


ANALYSIS OF MURMURS OF GRADES 
1 AND 2 INTENSITY 


One of the important parts of this 
study is the consideration of some of 
the clinical factors that may either be 
responsible for, or in some way be re- 
lated to, the systolic murmurs of 
grades 1 and 2 which were present in 
196 cases. The factors particularly 
studied were hypertension, anemia, hy- 
perthyroidism, a past history of rheu- 
matic fever, chorea or scarlet fever, 
definite evidence of organic heart dis- 
ease, and age. In a small number 
miscellaneous conditions like syphilis, 
the presence of fever, etc., were con- 
sidered. There were 40 instances of 
hypertension, of which 17 were under 
50 years of age. It is quite well known 
that patients with hypertension may 
or may not have a systolic murmur. 
It is generally accepted that as a 
group, people with hypertension will 
show a systolic murmur more often 
than normal individuals. Indirect evi- 
dence for this view was found in this 
study. The average readings of 179 
consecutive patients in this study not 
showing murmurs were 129 mm. of 
mercury systolic and 79 mm. diastolic. 
The average readings for 115 consec- 
utive patients with murmurs of grade 
1 or 2 were 144 mm. of mercury sys- 
tolic and 84 mm. diastolic. This differ- 
ence is real and indicates that hyper- 
tension is a factor in the production of 
the systolic murmur. 
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Thirteen of the 196 cases had ane- 
mia (red blood count under 3.5 mil- 
lion), of which six had no other factor 
of importance to account for the mur- 
mur. Nine had hyperthyroidism and 
one of these had rheumatic fever in 
addition. It is very significant that 
twelve had a definite history of rheu- 
matic fever or chorea and sixteen oth- 
ers had evidence warranting suspicion 
of a previous rheumatic state in that 
they had early growing pains, vague 
rheumatics, frequent spontaneous epi- 
staxis, and repeated sore throats. We 
know that many rheumatic patients 
have no more definite past history than 
is indicated by the above symptoms. 
There is no doubt in our minds that 
many of these cases were rheumatic 
patients and that the systolic murmur 
had more than an accidental signifi- 
cance. In twelve cases there was a past 
history of scarlet fever, in eight of 
which other factors were present which 
may have had some bearing. We feel 
that scarlet fever is occasionally re- 
sponsible in some individuals for the 
presence of a systolic murmur, but 
that in such cases one can generally 
also find evidence suggestive of rheu- 
matism. 

Definite organic heart disease was 
found in 18 of these patients, ten of 
whom had valvular and eight non- 
valvular heart disease. This group 
needs no further explanation for it is 
common knowledge that heart disease 
in one form or another may be accom- 
panied by murmurs of this intensity. 

In studying the question of age as 
a factor in the production of systolic 
murmurs we found 19 cases who were 
over 50 years of age and in whom 
none of the other factors mentioned 
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above could be held responsible for 
the murmurs. Some of these no doubt 
had cardio-vascular disease of which 
we were not aware, for cardiac en- 
largement and coronary artery disease 
could easily have escaped our attention 
in this routine study. 

There remained 74 patients with a 
systolic murmur not explained by the 
above factors. Of these there were 29 
in which there were suggestive influ- 
ences that might have a bearing on 
the production of a murmur, such as 
tertiary syphilis, leukemia, displaced 
heart, etc. In fact there were 16 with 
a definite fever, and we believe that 
in some instances the hyperactivity of 
the heart accompanying fever may be 
responsible for a murmur that disap- 
pears with the return of the tempera- 
ture to normal. There remained, how- 
ever, 45 patients with a systolic mur- 
mur in whom not even the additional 


factors just mentioned were present. In 
some of these cases the data such as 
blood counts, blood pressure reading, 
and past history of rheumatic disease 


were not available. It is interesting 
that only 11, or 24 per cent, of these 
45 patients with an unexplained mur- 
mur had a murmur of grade 2, where- 
as in the entire group of 196 patients 
with murmurs 77, or 39 per cent, had 
grade 2 murmurs. This means that 
for the most part murmurs that have 
no definite or suggestive explanation 
for their presence are apt to be of the 
faintest intensity. 

Of these 45 patients with unex- 
plained systolic murmur 13 were males 
and 32 were females. The systolic 
murmur was confined to the apex in 
12 cases, to the base in 25 and was 
present at both areas in 8. This bears 
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out the impression obtained from 
studying the entire group that faint, 
unexplained and what might be con- 
sidered insignificant systolic murmurs 
are most common at the base of the 
heart in the female sex. In fact the 
comparative frequency of systolic mur- 
murs in nurses (28 per cent) increased 
the total incidence appreciably, for sys- 
tolic murmurs of grade 1 or 2 were 
only present in 19 per cent of the pa- 
tients in the surgical wards of the 
hospital. 

From the above analysis it follows 
that only 4.5 per cent of 1000 patients 
had a systolic murmur that could not 
be explained by some fairly definite 
clinical cause and that only 1.1 per 
cent had such an unexplained murmur 
which was louder than the very faint- 
est that can be heard. If more were 
known of these cases their numbers 
would probably be still less. 
murmurs can rightly be called “func- 
tional” or benign, although many of 
the other systolic murmurs that had 
a definite clinical cause (such as those 
with hyperthyroidism, anemia, etc.) 
might also be called functional in the 
sense that the valves were not diseased. 

While we agree with McCrudden® 
that the average life expectancy of 
patients with systolic murmurs is def- 
initely diminished, we believe that if 
from a series of such cases one rules 
out those showing the presence of such 
causative factors as heart disease, hy- 
pertension, hyperthyroidism, etc., there 
will remain a group in which this prog- 
nostic rule will not hold true. In other 
words, while the life expectancy for 
our group of 196 patients with grade 
1 or 2 systolic murmurs probably is 
lower than for a similar group without 


These 





Significance of the Systolic Murmur 


murmurs, we do not believe an appre- 
ciable difference will occur in the final 
45 cases of the 196, in whom no expla- 
nation could be found for the murmur. 
This is especially true for the 34 of 
these 45 cases in whom only the faint- 
est murmur could be heard. 

It must not be inferred from this 
detailed study of the systolic murmur 
and from the emphasis that has been 
placed on attempts to correlate such 
murmurs with definite clinical condi- 
tions that murmurs need indicate seri- 
ous disease, nor that they even indicate 
heart disease. Patients with heart dis- 
ease and loud murmurs may be in bet- 
ter health and live longer than other 
patients with heart disease without 
murmurs or with faint murmurs. It 
must be borne in mind that there are 
many patients with murmurs who have 
no heart disease at all. The main pur- 
pose of this study is to show that 
systolic murmurs often have a clinical 
explanation. Furthermore we believe 
that a systolic murmur of greater than 
grade 1 intensity should be regarded 
with suspicion and that a proper inter- 
pretation of systolic murmurs will lead 
to more intelligent diagnosis, progno- 
sis, and treatment of disease. 


SUMMARY AND CONCLUSIONS 


An analysis was made of the inci- 
dence and significance of systolic mur- 
murs in 1000 consecutive individuals 
distributed as follows: 663 patients in 
the surgical wards of the Peter Bent 
Brigham Hospital, 100 patients in a 
tuberculosis sanitarium, 47 healthy 
house officers and medical students, 
120 nurses, and 70 infants and chil- 
dren in the wards of the Children’s 
Hospital. It quickly became evident 
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that no progress in such a study could 
be made unless the systolic murmur 
were accurately defined and the intens- 
ity of the murmur were estimated. By 
a systolic murmur we mean a distinct 
bruit that is heard definitely following 
the first heart sound and extending 
appreciably into systole. This excludes 
sounds that are often called systolic 
murmurs but which are merely im- 
purities or prolongations of the first 
heart sound. As to intensity, we have 
divided murmurs into six gradations. 
Grade 1 is the faintest definite mur- 
mur of the type that although distinct 
will not be heard unless auscultation 
is most carefully done. Grade 6, al- 
though extremely rare, is the type in 
which the murmur can be heard with- 
out a stethoscope and away from the 
patient’s chest. Grade 2 is probably of 
that slight intensity which in ordinary 
auscultation not expertly practised, 
would be called a faint or slight mur- 
mur. Grades 3, 4, and 5 might corre- 
spond to the terms moderate, loud, and 
very loud. This method of gradation 
is practical. Different observers will 
agree very closely in their estimation 
of murmurs. 

There were 47 instances in these 
1000 patients in which a prolonged 
first heart sound was heard. Although 
present at times at both the apex and 
base of the heart with the patient re- 
cumbent or upright it was most com- 
mon at the apex with the patient lying 
down. This sound was not found to 
have any clinical significance. 

There were 196 cases, or 19.6 per 
cent, that showed a systolic murmur 
of grade 1 or 2. The murmur was 
present about twice as frequently in 
females as in males. The average age 
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of those with murmurs was 43.0 years 
for the males and 36.2 years for the 
females. The incidence of the murmur 
in the different decades varied some- 
what. The lowest incidence was found 
to be in males from 20 to 49 years. 

A study was made as to the relative 
frequency of murmurs at the apex and 
base of the heart. Apical murmurs 
were one and one-half times as fre- 
quent as basal in males and the reverse 
relationship obtained for females. 

A method was devised to obtain an 
index of the intensity of the murmurs 
heard at the apex and base of the heart 
in the two sexes and at different ages. 
It was found that apical murmurs of 
grades 1 and 2 diminish in intensity 
with increasing years in the females, 
but that in males apical murmurs in- 
crease in intensity with increasing 
years. 

Wherever possible patients were ex- 
amined in both the recumbent and the 
upright positions. In this group of 196 
patients it was found that murmurs of 
grades 1 and 2 were most common 
with the patient recumbent and least 
common at the apex with the patient 
upright. 

In 22 consecutive individuals who 
had no murmurs on ordinary examin- 
ation, there were 2 who had a systolic 
murmur in the pulmonic area uuring a 
held expiration. We believe that this 
procedure, although it may uncover a 
significant diastolic murmur, has no 
clinical importance in relation to a sys- 
tolic murmur. 

Ten normal physicians without mur- 
murs were examined before and after 
a brisk effort. In nine a murmur of 
grade 1 or 2 was present either at the 
apex or base of the heart one or two 
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minutes after the effort. We believe 
that a murmur not previously present, 
brought out by this method, is a nor- 
mal phenomenon. 

In these 1000 cases, there were 14 
with murmurs of grade 3 intensity and 
five of grade 4. In every instance, or- 
ganic disease was found, adequate to 
explain the murmurs. Of the 14 with 
grade 3, seven had well marked hyper- 
tension, three had rheumatic valvular 
disease, one had a coronary thrombo- 
sis, one had marked anemia with a red 
cell count of about 2,000,000, one had 
marked anemia and myocardial failure 
and one had syphilis, thyrotoxicosis, 
and marked cardiac hypertrophy. Four 
of the five patients with grade 4 mur- 
murs had rheumatic valvular disease 
and the other had congenital patent 
ductus arteriosus. We therefore feel 
that the louder systolic murmurs can 
never be dismissed as insignificant. 

In an attempt to discover how many 
patients have a systolic murmur not as- 
sociated with any important disease, 
past or present, it was found that of 
196 who had murmurs of grade 1 or 2, 
40 had hypertension, 13 had anemia, 9 
had hyperthyroidism, 12 had a definite 
past history of rheumatic fever or 
chorea and 16 had a suspicious history 
of a previous rheumatic state. There 
were 12 cases with a past history of 
scarlet fever. We believe that all the 
above factors may have some relation 
to the murmurs present. There were 
18 cases with definite organic heart 
disease, 10 valvular and eight non- 
valvular. There were 19 cases over 50 
years of age in which none of the 
above factors except age were present. 
In some of these no doubt, cardio-vas- 
cular disease existed which we did not 
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detect. There were 29 cases in which 
suggestive influences which might have 
a bearing on the production of the 
murmur were present such as tertiary 
syphilis, leukemia, displaced heart, etc. 
In fact 16 of these had a definite fever. 
Finally there remained 45 patients (4.5 
per cent) in whom none of the definite 
or possible influences in the production 
of the murmur could be elicited. Only 
11 (1.1 per cent) of these had mur- 
murs of grade 2. 
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Apoplexy*t 


A Study of 801 Cases Admitted to the Kings County Hospital 
During the Five Years from 1923 to 1928 


By OrMAN C. Perkins, M.A., M.D., F.A.C.P., Brooklyn, New York 


STUDY has been made of all the 
‘= of apoplexy admitted to 
the Kings County Hospital dur- 
ing the five years, 1923-1928. Several 
important factors must be borne in 
mind in considering this material. The 
Kings County Hospital is a city hos- 
pital and the largest in the Borough 
of Brooklyn. Its ambulance service 
covers the largest area served by any 
hospital in the borough and in addition 
many patients are brought to Kings 
County Hospital by the ambulances of 
other hospitals. These conditions re- 
sult in the admission of a large number 
of cases of apoplexy. The patients 
fall into one of two groups. In the 
first, the patient has been stricken at 
his work, or on the street, or perhaps 
in the home and_ is admitted shortly 
after the onset. In the second group 
we find those patients who have been 
cared for in the home for from a few 
days up to a week or more and are 
admitted to the hospital because they 
have not shown satisfactory improve- 
ment. 
In this study only those cases were 
included in which a definite diagnosis 


* Received for publication September 29, 
1932. 

+ From the Department of Neurology, 
Kings County Hospital, Brooklyn, N. Y. 


of vascular accident was made. Not 
all of the patients presented symptoms 
or signs of motor involvement. In 
the five year period selected, 801 cases 
were found to fall into this group. 
It has been noted by previous in- 
vestigators in this field that the im- 
portance formerly attributed to cer- 
tain etiologic factors was much exag- 
gerated. For example, it is now rec- 
ognized that it is exceptional for any 
of the cerebral vascular accidents, even 
hemorrhage, to occur during great 
exertion. Natural acts involving effort, 
such as defecation coitus, and 
even mental excitement are considered 
of very little importance as precipitat- 
ing factors. There are other factors 
which are matters of discussion and 
dispute. Foremost among these de- 
batable points are: the influence of the 
season of the year on the frequency of 
vascular accidents; the predominance 
of such lesions in the male or the fe- 
male; the question as to which cere- 
bral hemisphere is most often affected: 
the relation of the height of the blood 
pressure to such lesions; the connec- 
tion between syphilis and apoplexy; 
and the age period in which the highest 
incidence of apoplexy is found. In the 
study presented in this paper data 
bearing on these disputed points are 


and 


1386 





Apoplexy 


presented. To reach definite conclu- 
sions a much larger group of cases 
must be subjected to analysis, but | 
believe that it is important to add our 
series of cases to the literature for 
future reference. 

AGE 

No period of life is exempt from 
cerebral hemorrhage, but inasmuch as 
arterial degeneration is most common 
in the later periods, it is after middle 
life that we find the chief liability to 
apoplexy. On this point, however, 
there seems to be some want of agree- 
ment in the published statistics. 

The following tabulation is from 
the postmortem records of St. Bar- 
tholomew’s Hospital, and is based on 
124 cases of intracranial hemorrhages 
in which the age was ascertained. 


AGE MaLe FeMALe TOTAL Pct. 
8-20 6 2 8 6.4 
21-30 4 3 i 5.6 
31-40 11 6 17 13.7 
41-50 32 43 34.6 
51-60 18 24 19.3 
61-70 14 20 16.1 
71-80 5 5 4.0 


Total 90 < 124 


From this table the liability to apo- 
plexy seems to be greatest in the period 


between forty and fifty and to decline 


appreciably with each succeeding de- 
cade. 

We must not overlook the fact that 
cerebral hemorrhage may occur in 
very early life. Potts* states that the 
fact that apoplexy is not infrequent 
in early life does not seem to be gen- 
erally recognized. In the statistics 
collected by Thomas from the records 
of the Johns Hopkins Hospital, 135 
out of 740 cases occurred during the 
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first ten years of life, a number greater 
than during any subsequent decade 
until the fifth. 

Gintrac’s* figures have been freely 
quoted by succeeding authors. Ac- 
cording to Gintrac’s tables the percent- 
age of cases increases with each decade 
from the age of thirty to attain its 
maximum between sixty-one to seven- 
ty. It is also noticeable that as many as 
17 per cent fall between seventy to 
eighty. 

In our series of cases (table 1) birth 
hemorrhages have not been included. 
The first cases to be noted occurred 
between the ages of twenty to twenty- 
four. Only one case fell in the age 
period between ninety-six to one hun- 
dred and none was over one hundred 
years of age. 

TABLE | 


AGE OF PATIENT AT TIME OF VASCULAR 
ACCIDENT 


1925 1926 








Age 1923 1924 1927 = Total 
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Study of this table shows that there 
is a gradual increase in the number of 
cases from the age of thirty-six up to 
sixty-four and a decline thereafter. If 
we examine each year separately we 
notice that this same finding is con- 
sistent. Two hundred and _ twenty 
cases, or 29.9 per cent, occurred be- 
tween the ages of sixty to sixty-eight. 
We find only 49 cases between the 
ages of twenty and forty. 


BLoop PRESSURE 


In the total of 801 cases, the blood 
pressure was taken in 647 cases. There 
seems to be the impression among 
many physicians that apoplexy is usu- 
ally associated with very high blood 
pressure. Table II shows the number 
of cases for each ten points rise of 
systolic pressure, separately for each 
year in order to show how consistent 
these figures seem to be. 

We find the number of cases in- 
creasing with the increase of blood 
pressure from 100 up to 140 millime- 
ters of mercury. The total number 
of cases with systolic blood pressures 
of 140 millimeters of mercury or less 
was 105, which is 16.2 per cent of the 
total group. In the group with sys- 
tolic blood pressures between 140 and 
170 millimeters of mercury there were 
205 cases, or 31.6 per cent. These 
figures indicate that the belief that 
very high blood pressure is essential 
for apoplexy is inaccurate. 


SyPHILIS 


Of the 801 cases, 617 had a Was- 
sermann test done during their stay 
in the Hospital. In table 3 is shown, 
arranged by year, the number of pa- 
tients who had positive and negative 
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TABLE II 
Systotic PressuRE TAKEN ON ADMISSION 
To HosPITAL 








Pres- 
sure 1923 1924 1925 1926 1927 Total 





100 4 6 0 5 16 
110 3 5 7 
120 7 8 8 
130 9 8 7 
140 14 1] 17 


150 13 19 16 


5 23 
8 34 
4 32 
71 
10 62 


ws 
WON SW SR WH WD = 

ae 

nN 


160 14 18 24 1 14 72 
170 9 13 12 ] 10 57 
180 11 9 9 18 13 60 
190 13 13 3 12 11 52 
200 3 11 10 8 9 4] 
210 3 5 7 10 12 37 
220 1 5 13 10 7 36 
230 3 : 0 4 5 16 
240 2 2 7 0 1 12 
250 0 2 3 1 5 1] 
260 2 1 2 0 3 8 
270 0 1 1 1 0 3 
280 0 1 0 0 0 ] 
290 0 1 0 0 0 ] 
300 0 0 1 1 0 2 
310 0 0 0 0 0 0 
Total 111 143 147 118 = 138 647 





Wassermann tests. The average age 
of those who had positive Wasser- 
mann tests, whether they died or im- 
proved during their stay in the Hos- 
pital, and their average systolic pres- 
sure, are also indicated in this table. 

The fact that a positive blood Was- 
sermann test was obtained in only 
8.58 per cent of 617 cases of apoplexy 
investigated is evidence against the be- 
lief of some that syphilis plays a con- 
siderable role in the causation of this 
condition. The high mortality in this 
group may perhaps be explained as 
follows. The most common vascular le- 
sion of the brain due to syphilis is an 
endarteritis and thrombosis resulting in 
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softening. Thrombosis, as Jones® has 
shown in a series of 143 autopsied 
cases, is twice as apt to occur during 
sleep as is hemorrhage. It may be 
presumed that many of these cases 
therefore occurred in the patients’ 
homes and it would be in accord with 
our experience that they would not be 
transferred to this Hospital from the 


their stay in the Hospital for each 
month during the five years. 

Even from as large a series as this, 
it is difficult to draw clean cut conclu- 
sions. However, it is evident that the 
admissions were fewest in number in 
July, August and September and that 
the largest number admitted was in 


January. From January to July the 


TABLE III 


RESULTS OF WASSERMANN TES! 


Negative 
Test 


Posit ive Te st 





Year _— 
Per cent 
Positive 


Number Number 


Average 
Pressure 


Average 
Died Improved 





1923 128 10 
1924 148 
1925 65 
1926 83 
1927 140 


564 


132.6 
131.6 
157. 
149, 

138.:! 





home until their condition had become 
critical. 


INFLUENCE OF SEASON 


It seems to be accepted almost as 
an axiom that cold weather predis- 
poses to cerebral hemorrhage if the 
blood vessels are diseased and the blood 
pressure is high. Tooth’s' figures, 
however, show very little seasonal dif- 
ference. Gintrac’s figures sustain the 
impression that the accident is more 
likely to happen in the cold months. 
The theory that has been suggested is 
that the cold weather produces a con- 
traction of the peripheral vessels and 
that consequently there occurs a rise of 
the blood pressure in the vessels of the 
internal organs. In table 4 there is re- 
corded the number of cases admitted 
and the information as to whether 
these patients died or recovered during 


number ran consistently high. As to 
the percentage of deaths, we find a 
variation. The mortality ran high 
from September to January Ist, but 
we also find a high death rate in 
March, May and July. If we are to 
consider the cold weather theory ser- 
iously we should expect a high mor- 
tality in January when the largest 
number of admissions occurred, since 
an increase of blood pressure would 
predispose to the more fatal accident 
of hemorrhage rather than to the less 
fatal one of thrombosis. Instead, we 
have in January the third lowest death 


rate. 
INFLUENCE OF SEX 


As to the predominance of sex, we 
find it quite agreed that men outnum- 
ber women. Jelliffe and White’ state 
that: ‘““Men are more often affected 
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(seven to five) than women.” Tooth 
says: “As to sex there can be no doubt 
that women are much less liable to 
cerebral hemorrhage than men.” Ref- 
rence to the table of Tooth shows 90 
males (72.5 per cent) and 34 females 
(27.4 per cent). Here, perhaps, the 
statistics of the postmortem room of a 
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TABLE IV 
Cases ADMITTED EAcH MontH 


Perkins 


years are 56.1 per cent males to 43.9 
per cent females. It is noteworthy that 
these are practically the same as Gin- 
trac’s figures. 










SITE oF LESION 







There is still a difference of opinion 
as to which side of: the brain is most 





































































1923 1924 1925 1926 1927 | = 
te 
S eS ” =< to ae 

Month B D © D > l6UTL RB OUL CUD 

3 is at ees eee ~igazt tz? ii 

oa si 5g Ss] hUvGUlUCUlU SLlCUCGIlUC KlUcSlCUC KU CUS a Q 

BE SI A ESI A ESL AES AEB SS & ERX 
January | 10 5 15| 15 5 20| 21 9 30| 14 5 19| 13 3 16]100 73 27 73 
February] 8 6 14] 20 0 20| 3 3 6| 17 2 19] 9 5 14| 73 57 16 28 
March | 14 4 18| 13 1 14] 18 1 19| 11 0 11| 16 4 20| 82 72 10 87 
April 10 2 12] 16 9 25! 8 6 14| 10 1 11| 9 4 13) 75 53 22 7 
May 11 5 16} 8 2 10) 16 3 19| 13 0 13| 19 5 24| 82 67 15 ® 
June 7 8 15| 10 4 14] 12 2 14] 61 7| 17 5 22] 72 52 20 72 
July 31 4110 3 13| 92 11| 10111) 41 «5! 4 «#3 8 ® 
August | 4 3 7| 11 4 15| 5 1 6 90 9| 34 7| 44 32 12 23 
Septem- 
ber 8 3 11| 51 6] 9 3 12] 12 0 12] 3 6| 47 37 10 79 
October | 12 1 13 9 2 11| 5 1 6] 17 1 18] 62 8] 3% 49 7287 
Novem- 
ber 7 4 11| 13 5 18; 8 3 11] 10 0 10| 13 0 13] 63 51 12 8 
Decem- 
ber 10 3 13} 9 4 13) 10 1 11] 10 2 12] 12 2 14) 6 51 12 8 
Total |104 45 195 | 139 40 179 | 124 35 159| 139 13 152) 124 38 162| 801 630 171 



























general hospital may lead to an erron- 
eous conclusion. Many of the men 
are brought in from the street or from 
their work where they have fallen; 
women who are more likely to be seized 
at home are also more apt to remain at 
home. Perhaps Gintrac’s conclusions 
are nearer the truth, namely, that the 
relation between male and female cases 
is about 57 per cent to 43 per cent. 
The sex distribution of our cases is 
presented in table 5. The number of 
male patients runs consistently higher 
each year than that of the females. 
The average percentages for the five 











TABLE V 


Sex DIsTRIBUTION OF CASES 



























Pct. of 
Year Male Female Males 
1923 86 63 57.7 
1924 100 79 55.8 
1925 87 2 54.7 
1926 83 69 54.6 
1927 94 68 58.0 














commonly affected. From Morgagni’s 
early dictum concerning the greater 
prevalence of right-sided hemorrhages 
general opinion has swung at the pres- 
ent time to the belief that the right 
and the left sides are about equally 
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involved. Jones” collection of 1733 
cases showed an incidence of 53 per 
cent of lesions of the left hemisphere. 

In the study of the cases in our 
series we find that 53.2 per cent of the 
patients who had involvement result- 
ing in paralysis had a lesion in the left 
hemisphere resulting in a right hemi- 
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of the data brings out the following 
points of interest. 

1. The largest number of cases, or 
29.9 per cent, occurred between the 
ages of sixty to sixty-eight. 

2. Of the 647 patients whose blood 
pressure was taken, 205, or 31.6 per 


cent, had systolic blood pressures of 


TABLE VI 


3 Right Left 
Year 


1923 82 
1924 89 
1925 70 
1926 51 

77 


plegia. This figure is practically the 


same as that of Jones. 


MortTALITY 


The mortality in this series was 78.6 
per cent, a figure not far from that 
reported for the large number of cases 
collected by Jones. This mortality 
rate seems high, but it is no doubt to 
some extent affected by the circum- 
stances, already described, under which 
our patients with apoplexy were ad- 
mitted to this Hospital. 

Jones pointed out that the age and 
the sex made little difference in the 
death rate. Under sixty years of age 
76.8 per cent of the males and 79.6 
per cent of the females died, while 
over sixty years of age 75.7 per cent 
of the males and 82.4 per cent of the 
females died. 


CONCLUSIONS 


In this study of 801 cases of vascu- 
lar accidents to the brain, the analysis 


Hemiplegia Hemiplegia Paralysis 


CoMPARISON OF Motor INVOLVEMENT AND MorTALity RATE 


% of 
Deaths 


No % of Right 
Hemiplegia 
10 58.9 MY 
14 53.3 .¢ 
26 57.6 3 
51 50.4 

7 49.6 


between 140 and 170 millimeters 
mercury. 

3. Of the 617 patients on whom a 
Wassermann test was performed, only 
8.58 per cent had a positive Wasser- 
mann. Forty of the 53 cases that had 
a positive Wassermann died. 

4. The hospital admissions of cases 
of apoplexy were least numerous in 
the months of July, August, and Sep- 
tember, and most numerous in Janu- 
ary. 

5. The sex distribution in this ser- 
ies was 56.1 per cent males to 43.9 
females. 

6. Of the patients showing paraly- 
sis, 53.2 per cent had a lesion in the 
left cerebral hemisphere. 

7. The mortality in this series for 
the five years was 78.6 per cent. 


The author wishes to express his appre- 
ciation to Dr. William Browning and Dr. 
Arthur C. 
studying these cases. 


Brush for the opportunity of 
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Pernicious Anemia without Achlorhydria*t 


Case Report 


By Earte A. Harvey, M.D., and WILLIAM P. 


Murpnuy, M.D., 


Boston, Massachusetts 


HANGES in the stomach or in 
its secretions have been noted 
as a common finding in perni- 

cious anemia for many years. As early 
as 1860 Austin Flint’ spoke of an ab- 
sence of gastric secretion and men- 
tioned degenerative changes in the gas- 
tric mucosa. In 1877 Fenwick? noted 
atrophy of the gastric mucous mem- 
brane. Achlorhydria was spoken of by 
Cahn and von Mering*® as early as 
1886 and again by von Noorden* in 
1891. Since these early reports, the 
absence of free hydrochloric acid from 
the gastric juice and a low total or 
combined acidity has usually been con- 
sidered to be a typical or even a con- 
stant finding in this disease. 
Achlorhydria has been known to 
exist in some cases for years before 
clinical symptoms of the disease de- 
veloped. Ivy, Morgan and Farrell’ 
cite records from 18 different authors 
totaling 36 such cases. Strandell® cites 
23 cases reported by 13 different au- 
thors. The achlorhydria is usually 
considered to be a permanent condi- 
tion in this disease even after a good 
remission has been brought about with 


*Received for publication September 29, 
1932, 

+From the Medical Clinic of the Peter 
Bent Brigham Hospital, Boston. 


liver treatment. Minot and Murphy’ 
have reported it present in 18 patients 
when gastric analysis was performed 
from two to twenty-two months after 
a remission had been produced with 
liver therapy. Brauch* reported achy- 
lia to be present in five cases in remis- 
sion after treatment with liver. Stran- 
dell® found achylia still present in one 
patient after a remission in the disease 
of sixteen and one-half years’ dura- 
tion without liver treatment. Shaw’® 
and Heeres" each report the return of 
hydrochloric acid with improvement 
in the anemic condition in one case not 
treated with liver. 

Many of the earlier reports of gas- 
tric analyses made in patients consid- 
ered to have pernicious anemia show 
a fairly large number with free hy- 
drochloric acid present in the gastric 
contents. Stockton’? found that three 
out of nine patients examined had free 
acid. Friedenwald and Morrison" 
reported that 14 of 76 cases examined 
had free acid present but found it 
diminished in all except four patients 
in whom the gastric juice was normal. 

Later reports, however, have only 
rarely recorded a patient without ach- 
lorhydria, perhaps because of the in- 
troduction of better methods of diag- 


nosis. Cabot’* reported only one of 
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79 cases of pernicious anemia tested ; 
Percy’® found only one such case of 
those tested in his series of .129 cases 
(he does not state the number tested) ; 
Levine and Ladd,’® in reviewing the 
histories of 150 cases of pernicious 
anemia, reported only one patient with 
an unquestioned diagnosis out of 107 
cases tested, in whom free hydro- 
chloric acid was found to be present. 
In the cases which showed no free 
acid, 14 had a total acidity between 
20° and 30°, seven between 30° and 
40°, and two between 60° and 70°. Carr'’ 
reported tests in 53 patients, in three 
of whom small amounts of free acid 
were found. Panton, Maitland-Jones 
and Riddoch'* reported that two of 
35 cases tested had small amount of 
free acid; Willson and Evans ** found 
achlorhydria in all of 111 cases tested, 
and Grinker *° found hydrochloric acid 
present in three of 74 cases tested. 
Piney”! reported one case of subacute 
combined degeneration of the spinal 
cord in which free acid was present in 
the gastric secretion. No anemia was 
present, but viscosimetry showed the 
average volume of the red blood cells 
to be high and the diagnosis of perni- 
cious anemia was later confirmed by 
history and by autopsy. Taubmann* 
reported a typical case of pernicious 
anemia with free hydrochloric acid in 
the gastric juice. A remission of the 
disease occurred and the patient was 
discharged from the hospital with a 
red blood cell count of four million 
per cubic millimeter and a hemoglobin 
level of 93 per cent, although liver 
therapy was not used. One year later 
he reéntered the hospital acutely ill 
and died. The cause of death was not 
known, although Minkowski*’ states 
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that it was probably not because of 


anemia. An autopsy was not performed. 


The evidence as presented in the 
literature indicates that a disease con- 
dition typical of pernicious anemia in 
all essential respects, except that free 
hydrochloric acid is present in the gas- 
tric secretion, may occur. That such 
cases do occur is 
against the etiological importance of 
anemia, 


strong evidence 
achlorhydria in pernicious 
The work of Castle, Townsend and 
Heath** supplies further evidence to 
substantiate this idea. These same au- 
thors have also presented evidence of 
an alteration in the gastric contents 
which is more uniformly present than 
is achlorhydria and which they con- 
sider to be of greater etiological sig- 
nificance. 

Because there is a paucity of reports 
of undoubted cases of pernicious ane- 
mia with free hydrochloric acid in the 
gastric contents, it seemed advisable to 
report the following case, giving the 
laboratory and clinical findings in con- 
siderable detail. The diagnosis is made 
more certain and the report more in- 
teresting by the typical, prompt and 
striking improvement in the blood fol- 
lowing the institution of peroral liver 
therapy and again following the use 
of intramuscular injections of liver 
extract. 


CaAsE REPORT 


L.J.R., a 55-year-old, American-born 
housewife, entered the Peter Bent Brigham 
Hospital for the first time on July 15, 1930, 
complaining of jaundice, weakness and loss 
of weight. 

Her illness dated from about Febru- 
ary of the same year with the insidious onset 
of weakness, ease of fatigue, and loss of 


appetite. The weakness had steadily in- 
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creased and was accompanied by marked 
shortness of breath and forceful palpitation 
of the heart on moderate exertion. There 
followed subsequently swelling of the ankles, 
chilly sensations and anorexia, with nausea 
and vomiting at the sight of food, icterus, 
and the appearance of clay-colored stools. 
For a month before the present admission 
the patient had been troubled with dizzy 
spells and with a staggering gait. The fin- 
gers, feet and legs had felt numb and were 
often painful to pressure. Black and blue spots 
became evident following slight bruising. 
A persistently sore tongue developed. On 
June 5, 1930, she was seen in another Bos- 
ton clinic at which time the following ob- 
servations were made. The gastric con- 
tents showed free hydrochloric acid, the 
urine a slight trace of albumin with numer- 
ous white blood cells in the sediment. The 
blood showed a non-protein-nitrogen value of 
25 milligrams per 100 c.c., a negative Was- 
sermann reaction, 5.3 milligrams of biliru- 
bin by the Van den Bergh test, 9.1 gm. of 
hemoglobin per 100 c.c., of blood, a red blood 
cell count of 1,680,000, and 3,800 white 
blood cells per cubic millimeter. Roentgen- 
ray studies of the gastrointestinal tract were 
interpreted as showing either a large diver- 
ticulum of the duodenum or a partial ob- 
struction of the duodenum with dilatation. 
Intravenous cholecystograms showed no fill- 
ing of the gall-bladder. 

Thereafter until admission to this hospital 
the jaundice fluctuated in intensity and the 
weakness progressed. 

The family history was irrelevant. The 
patient’s first husband had died with pul- 
Her second husband 
The patient had al- 


monary tuberculosis. 
was living and well. 
ways been strong, and except for the dis- 
eases of childhood and one cold each year, 
had suffered no ill health. 
history was not unusual. 
occasional slight bleeding from hemorrhoids. 
Nocturia, four to five times per night, had 
been present for many years. In 1925 a 
Bartholin’s cyst had been removed; in 1927 


The menstrual 
There had been 


an operation was performed for repair of 
the perineum and suspension of the uterus ; 
and in 1929 another operation was done 
for repair of a postoperative ventral hernia 
and for bilateral inguinal herniae. Her nor- 
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mal weight was 175 pounds, but had de- 
creased by about 25 pounds during the five 
months preceding the present hospital ad- 
mission. A detailed dietary history failed to 
reveal evidence of a food deficiency. 
Physical examination showed a large, 
well-developed woman lying comfortably in 
bed. She was mentally clear and coop- 
erative. There was evidence of recent loss 
of weight. The hair was black with some 
graying and was normal in amount and 
texture. The skin showed a_ uniform 
brownish-yellow tint with several faint pur- 
puric spots over the body. The pupils were 
equal, regular, and reacted normally to 
light and in accommodation. The sclerae 
were icteric. Ophthalmoscopic examination 
showed the optic discs to be normal in ap- 
pearance. The left retina showed a small 
hemorrhage in the upper temporal quadrant 
and the right showed a small hemorrhage 
at the temporal side of the disc. The retinae 
were both pale but showed no areas of exu- 
date. The retinal vessels appeared slightly 
larger than normal but showed no nicking, 
embedding, or tortuosity. The hearing was 
good, The mucous membranes of the mouth 
were pale and the teeth were all extracted. 
The tongue was smooth, clean, pale and 
slightly atrophic in appearance. It protruded 
in the midline without tremor. There were 
no areas of redness or of ulceration. There 
were loose folds of skin about the neck 
which suggested recent loss of weight. The 
thyroid gland was not palpable. The thorax 
was symmetrical and of normal appearance. 
Expansion was good and equal on both sides. 
Respirations were 20 per minute and of 
normal depth and character. The breasts 
were markedly atrophic. The heart was 
not enlarged. On auscultation a soft blow- 
ing systolic murmur was heard over the 
apex region. Examination of the heart was 
otherwise negative. The radial pulses were 
equal, and regular with a rate of 88 per 
minute. Palpation of the arterial vessel 
walls did not suggest sclerosis. There were 
many small prominent superficial veins be- 
low the knee and down the thigh. The blood 
pressure was 115 mm. of mercury systolic 
and 60 diastolic. The lungs were resonant 
throughout to percussion and tactile fre- 
mitus was normal. The voice and breath 
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sounds were normal and no rales were 
heard. The abdomen showed two midline 
scars. There was a small reducible right 
inguinal hernia. The abdominal reflexes 
were active. The lower edge of the liver 
was easily palpable three fingers’ breadth 
beneath the costal margin. The gall-bladder, 
spleen, kidneys and bladder could not be felt. 
Rectal examination revealed small internal 
hemorrhoids on the left posterior wall, 
but none externally. Vaginal examination 
showed a slight cystocele. The cervix had 
a slight transverse laceration and the fundus 
of the uterus could not be felt. No adnexae 
felt. There was no enlargement of cervical, 
axillary, inguinal or epitrochlear glands. 
There was marked pallor of the fingers and 
nail beds. Dorsa of the wrists were heavily 
freckled. The biceps, triceps and radial- 
periosteal reflexes were equal and normal. 
No joint changes were noted. There was 
slight edema along the ankles and legs as 
high as the knee. There was a suggestion 
of positive Babinski and Oppenheim tests. 


TABLE I 





E. A. Harvey and W. P. Murphy 








The knee jerks and Achilles reflexes were 
normal. The Romberg and Kernig tests 
were negative. There was paresthesia of 
the fingers of both hands. Vibration sense 
was decreased over the bony prominences of 
the arms and legs. 

Clinical Laboratory Tests on Admission. 
The hemoglobin varied between 5.6 and 
5.4 grams per 100 cubic centimeters. The 
red blood cells varied between 886,000 and 
1,400,000 per cubic millimeter of blood as 
counted by various observers. They showed 
anisocytosis, poikilocytosis, and rare nucle 
ated forms. There was a moderate number 
of macrocytes and microcytes. Slight poly- 
chromatophilia was noted. Hematocrit deter- 
mination showed 16.2 per cent cells and 83.8 
per cent plasma. The individual cell volume 
was 13.5 by 10-11 cubic centimeters. The 
average mean diameter of the red_ blood 
cells by the method of Price-Jones was 
8.74. The fragility of the red blood cells 
was tested on two occasions and found to 
be within normal limits. 






BLoop EXAMINATIONS 














LC.V.* | | Blood 














7 Hb. in | R.B.C. Reticulo- | LC.V.* | 
Date grams in W.B.C Differential cytes in (10% =| Icteric | iron per 
100 c.c. | millions | P-L-M-E-B percentage c.c.) index 100 c.c. 
june 5, 1930] 9.1 | 1.68 | 3,800 | | | | 
June 15, 1930) 5.6 | 1.40 | 3,500 | 15 
June 17, 1930) 5.6 | .88 | | 18.2 | 25 
June 22, 1930| 5.4 | 1.20 | 4,800 | 60-35-500 | 1.2 13.5 
June 25, 1930 | ; .89 | 25 
June 25, 1930 | 1.03 | | 60-31-50 0.8 
June 30, 1930 | 1.32 | | 42-50-5-3-0 | 1.8 
June 31, 1930 (1.08 | | 8.8 | 
Aug. 1, 1930 0 | 13.5 | | 
Aug. 2, 1930 | 1.32 16.4 
Aug. 3, 1930 | 1.29 19.3 
Aug. 4, 1930 1.60 16.2 
Aug. 5, 1930 1.56 | 55-39-3-2-1 13.8 | | 
Aug. 6, 1930 3.8 | | 
Aug. 7, 1930 1.90 | 4,700 | 2.5 
Aug. 8, 1930 | 1.52 | 1.9 | 
Aug. 9, 1930] 6.1 | 1.93 ge 4 
Aug. 11, 1930 1.78 | 12 24.25 
Aug. 13, 1930 | 6.6 | 1.71 12.3 
Aug. 15, 1930 | 2.22 | 
Aug. 19, 1930 | 8.4 | 2.83 
3.04 | 11.5 8 | 


Aug. 26, 1930 | 8.4 | 3. | 
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TABLE I—(Continued) 








Hb. in R.B.C. Reticulo- eh Pg Icteric Blood 
grams | in | W.B.C. Differential cytes in (10 | index iron per 
100 c.c. millions P-L-M-E-B percentage |__c.c.) 100 c.c. 











1930! 8.3 | 3.28 
1930 11.3 | 3.50 
1930 11.3 10 
1930 | 11. 16 
1930 | 12. 23 
1930 | 12. 01 
1930 | 13. 66 
1930 | 13. 66 


1930 | 13.: 18 
1930 12. 25 
1930 | 13. 
1930 12. 
1930 13. 
1930 11. 
1930) 12. 23 

1930 | 12. 34 

, 1931} 13.4 | 3.87 | 5, | 64-28-4410 
1931 12. 7 57-36-4-2-1 
1931 10.5 

1931 

1931 

1931 

1931 


, 1931 
1931 | 
1931 

3, 1931 
1931 
1931 
1931 
1931 


1931 
1931 
1931 
1931 
1931 
1931 
1931 
1931 4,500 


1931 
1931 Ee 3 5,200 60-37-3-0-0 


1931 ; 3.87 
> 12, 1931 6,000 64-34-20 


» 17, 1931 3.15 9,550 | 88-10-2-0-0 
» 20, 1931 16,100 
» 25, 1931 10.3 | 3.80 | 28,000 
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*..C.V. = Individual cell volume. 
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TasLe II 








July 15, 1930 | 


Bleeding and clotting time normal. 





July 25, 1930 


Van den Bergh—Delayed direct reaction. 


Quantitative 4.8 V.d.B. units or 2.4 mg. bilirubin 
per 100 c.c. 





BLoop CHEMISTRY 





January 8, 1931 


FEBRUARY 2], 1931 








Blood urea nitrogen................ 11.2 Booed UTOA MIFOMEN. . ........ 00.000. 18.2 
Non-protein-nitrogen ............... 33.7 Non-protein-nitrogen ............... 28.9 
Amino acid nitrogen................ 9.61 Amino S650 MILTOMENR. ...... 2.502080 7.43 
oe A eno 2.15 MI is odie Goin wae wre Wie oo metas 2.81 
NS EE OR en SE ca eck eceercwkeuuen 0.105 
pO ee ee 6.33 Total protein 5.71 
eG sci esa cu cas gil i 4.96 Sh og Shark, dian Goat Uissuhaccina een 3.84 
I Baraat a rer aici wiepia: aetna Sulcadiig wera 1.01 EE rec aawn  divwns Ramee mew 1.12 
Ee ar ee ee 0.36 DIE rrr eee ee ae esas tories 0.75 
pe er re ee 5.16 WE WN yas oc nc vsiwaneies<s 8.22 
Preformed creatinine 1.43 Preformed creatinine............... 2.60 
ES eer ae 143.0 SEE its gree x eircpeies odiamarseien 113.6 
ES eee ee re 40.0 I as occ acdis 5 oa Wares eae 40.16 
There was a definite leukopenia, the white __ tive. Phenolsulphonephthalein — excretion 


blood cells varying from 3,500 to 4,800 per 
cubic millimeter. The differential white 
blood cell count was essentially normal ex- 
cept that the polymorphonuclear leukocytes 
showed characteristic hypersegmentation 
of the nuclei and the Arneth count showed 
a marked shift to the right with an Arneth 
index of fifteen. 

Both the bleeding and the clotting time 
were normal. The icteric index was 15 
and 25 on successive determinations. The 
Van den Bergh test gave a delayed direct 
reaction. Quantitative determination gave 
4.8 Van den Bergh units or 2.4 milligrams 
of bilirubin per 100 cubic centimeters. Was- 
sermann, Hinton, and modified Hinton tests 
were negative. 

Gastric analysis done on several occa- 
sions showed the presence of adequate 
amounts of free hydrochloric acid as well as 
of pepsin and rennin. (See table 3*) 

The basal metabolic rate was plus six. 
The’ electrocardiogram showed normal 
curves. 

Urine studies were essentially negative. 
The test for Bence-Jones protein was nega- 


*A more complete record of the results of 
observations of the blood may be seen in 
tables 1 and 2. 


was 32 per cent in two hours and ten min- 
utes. 

Stool studies did not reveal abnormalities. 
Careful search was made for ova and para- 
sites. 

Temperature, pulse and respirations were 
within normal limits on admission and re- 
mained within these limits during all peri- 
ods except that preceding death. 

Cholecystograms (intravenous) failed to 
show a normal gall-bladder shadow at ten, 
twelve and fourteen hours. The findings in- 
dicated a pathological gall-bladder. 

The esophagus appeared normal by roent- 
gen-ray examination. The stomach was low 
and hypotonic, showed vigorous peristalsis, 
a smooth outline, and no residue at six hours. 
The duodenal cap was large, and filled and 
emptied well. There was a large diverti- 
culum in the second portion of the duode- 
num, and two other diverticuli at the duo- 
deno-jejunal junction. There were also 
multiple diverticuli in the small bowel distal 
to this. Hypomotility was present, barium 
not having filled the cecum at six hours. 
The twenty-four hour examination showed 
a long atonic redundant colon. The cecum 
was fixed in the pelvis and the ascending 
colon was medial to the usual position. The 
diverticuli noted on the previous day were 
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empty. The roentgenological impression was 
diverticulosis. 

Films of the long bones showed an irreg- 
ular thickening of the cortex of the left 
fibula and a lesser amount of thickening on 
the right. The bones all appeared slightly 


TABLE 
GASTRIC / 


Fasting spec., 13 c.c. pinkish mucoid fluid 





EWALD MEAL*: 
Ist specimen : 
2nd specimen : 
3rd specimen : 


bready grey fluid 

bready greenish fluid 

bready pale yellow 
fluid 

bready amber fluid 


7 Cx. 
9 c.c. 
14 c.c. 
4th specimen: 17 c.c. 
0.5 mg. intramuscularly 
17 c.c. bready green fluid 
14c.c. cloudy green fluid 
30.c.c. cloudy green fluid 

15e.c. hazy green fluid 


HISTAMINE} : 
5th specimen : 
6th specimen : 
7th specimen : 
8th specimen : 


*The Ewald meal consisted of 60 gms. of bread and 200 c.c. water. 
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a day. Vomiting ceased. Following this 
therapy she had a typical and fairly satis- 
factory reticulocyte response reaching a peak 
of 19.3 per cent on the tenth day after 
starting liver therapy. The reticulocyte re- 
sponse is shown on chart 1. 


II] 


NALYSIS 


Free HC] 
Total Acid 


Rennin 


Reaction 


w 
4 


l- 5 


% | Negative | Neutral 


1— 640 
l— 640 
S. 640 


Positive 


Acid 


= 160 


1—1280 
1—1280 
06 1—2560 
82 1—2560 


SIS UI Go 
wa ™~Iboun 


The first and second 


specimens were obtained at twenty-minute intervals, the third and fourth at forty-minute 


intervals. 


fHistamine was given intramuscularly and specimens obtained every fifteen minutes. 
Difficulty was experienced in obtaining second, third and fourth specimens so that 10 c.c. 
of water was introduced into the stomach through Rehfuss tube and washed back and forth 
through tube. This procedure undoubtedly accounts for the low figures obtained in titrating 


specimens against tenth-normal sodium hydroxide. 
determined by the ordinary test with Mett’s tube in dilute hydrochloric acid. 


Pepsin was positive in all specimens as 
Rennin was 


positive in all specimens in dilutions noted in table. This analysis was done on January 7, 
1931. Gastric analyses were done on four other widely separated occasions and agreed with 
the essential findings noted above. The slightly positive benzidene tests are accounted for by 


trauma to the gastric mucosa. 


decalcified. No localized areas of bone de- 
struction were seen, except possibly on the 
styloid process of the right ulna where the 
bone appeared somewhat thinner than usual. 

Progress Notes. On July 24 the patient 
began the ingestion of 240 grams of raw liver 
pulp daily. (See table 4 for complete record 
of treatments.) Much of the liver pulp was 
vomited, and on July 27 the liver pulp was 
discontinued and she was given daily liver 
extract No. 343 (N.N.R.), the amount de- 
rived from 800 grams of liver. This was 
well taken with the addition of twelve 
minims of tincture of belladonna three times 


During the patient’s stay in the hospital 
she continued to make excellent clinical im- 
provement. The red blood cell count in- 
creased from about one million at the time 
August 16, 


extract 


of admission to two million on 
1930, 
therapy was begun. 
to take daily liver extract prepared from 
800 She was then dis- 
charged hospital and seen at 
blood showing 


improvement until 


days after liver 
The patient continued 


twenty-one 


grams of liver. 
from the 
intervals, the con- 
tinued, gradual the 


hemoglobin was 12.6 grams per 100 cubic 


weekly 


centimeters and the red blood cells 4,230,000 
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per cubic millimeter on October 4, 1930. 
For the next two months the blood picture 
remained about constant. The following 
month there was a definite fall in the red 
blood cell count and hemoglobin, although 
she had taken extract prepared from 400 


TABLE IV 
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to 600 grams of liver daily. During the 
six months following discharge from the 
hospital the neurological signs became pro- 
gressively more marked. The patient stag- 
gered while walking. The numbness and 
tingling in the hands and feet seemed on the 











1930 
July 24 to July 


Liver pulp 240 grams daily. 


(Partially taken.) 


July 27 to Sept. 
Sept. 2 to Sept. 
Sept. 27 to Oct. 


Oct. 11 to Nov. 


Nov. 8 to Nov. 
Nov. 29 to Jan. 
1931 
Jan. 7 to Jan. 
Jan. 17 to Jan. 
Jan. 20 to Feb. 
Feb. 21 to Mar. 
Mar. 13 to May 


May 21 to June 


8 vials liver extract No. 343 (N.N.R.) daily. 
6 vials liver extract No. 343 (N.N.R.) daily. 
4 vials liver extract No. 343 (N.N.R.) daily, plus one pound of 
liver a week. 
8 vials liver extract No. 343 (N.N.R.) daily, plus one to one 
and a half pounds liver a week. 
6 vials liver extract No. 343 (N.N.R.) daily. 
4 vials liver extract No. 343 (N.N.R.) daily. 
8 vials liver extract No. 343 (N.N.R.) daily. 
Recovering from operation. 
8 vials liver extract No. 343 
6 vials liver extract No. 343 
6 vials liver extract No. 343 
pound of raw liver daily. 
15 c.c. intramuscularly aqueous solution of liver extract prepared 
from 200 gm. of liver. 
10 c.c. intramuscularly aqueous solution of liver extract prepared 
from 150 gm. of liver. 
..daily intramuscular injection of 2 c.c. aqueous solution of liver 
extract prepared from 10 gm. of liver. 


(N.N.R.) daily. 
(N.N.R.) daily. 
(N.N.R.), plus one-fourth of a 








Percentage 


CuHart [| 
RETICULOCYTE RESPONSE FoLLOWING LIVER THERAPY. 


Day? 


*Partially vomited and refused. 
**Prepared from 800 grams of raw liver. Given daily. 
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whole to become more severe and constant 
in spite of the improvement in the blood 
picture. She complained bitterly of cold- 
ness and stiffness of the extremities. The 
fingers were clumsy so that she was unable 
to put on gloves without assistance. 

The patient’s failure to make complete 
recovery was thought to be partly due to 
the gall-bladder disease that had been sus- 
pected during her first admission to the 
hospital. She entered the medical service 
for the second time. Intravenous cholecys- 
tograms were repeated and failed to show a 
gall-bladder shadow. Cholecystectomy was 
advised and the patient was transferred to 
the surgical service. On January 17, 1931,* 
under avertin and ether anesthesia, the gall- 
bladder was removed in the usual manner. 
The liver was involved in a diffuse peri- 
hepatitis. The pathological specimen 
showed a gall-bladder 15 centimeters in 
length and 6 centimeters in diameter. The 
surface was smooth except where it had 
been detached from its bed. On opening 
the gall-bladder a considerable quantity of 
poorly concentrated bile escaped. There was 
a solitary stone measuring 3.8 by 2.8 by 2 
centimeters. This had a rusty color and a 
slightly roughened surface. Within the gall- 
bladder was a small amount of scaly ma- 
terial of about the same color. The mucosa 
was not injected and of quite normal ap- 
pearance. A few strands of fibrous tissue 
were seen in some areas but these were not 
prominent. Microscopic section of the gall- 
bladder showed moderate fibrosis with 
chronic inflammation. Culture of the bile 
and wall of the gall-bladder showed no 
growth. The pathological diagnosis was 
chronic cholecystitis and cholelithiasis. The 
patient made an uneventful postoperative 
recovery except for slight vomiting on the 
first and second days. Following the opera- 
tion the hemoglobin dropped to 10.5 grams 
per 100 cubic centimeters of blood and the 
red blood cells to 2,930,000 per cubic milli- 
meter. Liver extract was given and there 
was a slight reticulocyte rise reaching a peak 
of 4.2 per cent on the sixth day following 


*Operation was performed by Dr. John 
Homans of the surgical staff of the Peter 
Bent Brigham Hospital. 


operation (see table 1). A rapid recovery 
in the blood picture was noted (see chart 
2) reaching a peak on February 7, 1931. 
The patient was still weak and unable to 
walk alone. She was discharged with in- 
structions to continue to take daily the liver 
extract prepared from 800 gm. of liver. On 
February 9, 1931, she became quite consti- 
pated and developed an attack of vomiting 
which lasted about twenty-four hours. She 
returned to the hospital for observation on 
February 21, 1931, at which time her blood 
showed 13.4 grams of hemoglobin per 100 
cubic centimeters of blood and 3,560,000 red 
blood cells per cubic millimeter. There was 
little or no change in the chemical tests of 
the blood. The Arneth count showed a 
shift toward normal with an index of 40. 
She was weak and unable to walk. She was 
advised to continue to take daily liver extract 
prepared from 600 gm. of liver. On March 13, 
1931, there were 12.7 grams of hemoglobin 
per 100 cubic centimeters of blood and 3,- 
460,000 red blood cells per cubic millimeter. 
On several occasions she was troubled with 
a slight diarrhea. On the whole her gen- 
eral condition grew gradually worse after 
leaving the hospital. The neurological 
symptoms showed little or no improvement, 
although she was able to walk with as- 
sistance. The blood picture was not satis- 
factory but showed some improvement so 
that the red and white blood cells appeared 
more normal. 

During the months of March and April 
her health continued to fail. There was 
progressive weakness in the legs. The numb- 
ness and tingling involved both upper and 
lower extremities and was constant. There 
was edema of both legs. Her appetite 
failed. She was troubled much with diarr- 
hea and reported that the liver extract 
passed through the bowel unchanged. On 
occasions there was a sensation as though 
the abdomen were being distended with gas. 
In May 1931, she was unable to walk with- 
out assistance and finally was confined to 
bed. She developed mental changes, be- 
coming more irritable and having periods 
during which she would scream almost con- 
stantly. On May 17, 1931, she was seen 
by one of us (W.P.M.), who found the 
blood pressure 86 mm. of mercury systolic 
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and 55 diastolic. The heart sounds were 
barely audible and the pulse weak. There 
was marked edema of the extremities and 
definite icterus. She was incontinent and 
unable to move the lower extremities. <A 
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tests were poorly executed. There was 
definite impaired pain, temperature, vibra- 
tory, tactile and position sense in the legs. 
The reflexes were increased in both arms 
and markedly exaggerated in both legs. An 
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trophic ulcer was present over the lower 
back. 

She entered the hospital for the third 
time on May 19, 1931. Physical examina- 
tion showed the sclerae slightly icteric and 
the mucous membrane pale. The arms and 
legs were spastic. Hands and fingers were 
clumsy. Finger to nose, and heel to knee 


unsustained patellar and ankle clonus was 
present. Positive bilateral Babinski and 
Oppenheim tests were observed with brief 
patellar and ankle clonus. The hemoglobin 
was 7.7 grams per 100 c.c. of blood with 
1,820,000 red blood cells per cubic milli- 
meter. Intramuscular liver extract was 
given with a definite reticulocyte response 
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reaching a peak of 13.7 per cent on the sixth 
day of treatment.25 The red blood cell 
count increased approximately two million 
in the following month. Although the blood 
made a definite response, the trophic ulcer 
gradually enlarged in size and depth. A 
rise in temperature occurred with leukocy- 
tosis: she gradually became weaker and died 
on June 28, 1931. 


PosTMORTEM EXAMINATION 

A complete necropsy was performed four 
hours after death on a white woman who 
was well developed but poorly nourished. 
She appeared older than her stated age of 
56 years. The hair was black, streaked with 
grey and of normal texture. The eyes were 
blue, the pupils were unequal, the right meas- 
uring 4 mm. and the left 3 mm. in their re- 
spective diameters. The left pupil was irreg- 
ular and eccentrically placed, being above 
the center of the iris. A decubitus ulcer 
measuring 8 by 14 cm. in diameter and ex- 
tending down to the bone was found over the 
right and left trochanters. Further explora- 
tion of the ulceration in the region of the 
right trochanter revealed a cellulitis extend- 
ing between the gluteal muscles to the sa- 
The ulceration over the left trochan- 
ter was continuous with 
extended down the thigh to the prepatellar 
bursa and also involved this structure. The 
muscles underlying the needle puncture marks 
in the left gluteal region showed no evidence 
of inflammation. On the right side the mus- 
cles were involved in the inflammatory pro- 
cess already described. There was marked 
edema of the left foot and leg. The left 
femoral and iliac veins were filled by a lam- 
inated thrombus. The subcutaneous fat which 
remained was of a lemon yellow color. The 
pectoral muscles were atrophied. 

The pathological changes in the heart, 
lungs, spleen, intestines, adrenals and genito- 
urinary organs were irrelevant to her ane- 
mic condition other than for a slight fatty 
degeneration of the heart muscle seen in the 
interventricular septum and columnae car- 
neae. 

The liver weighed 2260 grams, was of a 
pale yellow-brown color with prominent 
liver markings. It was softer in consistency 


crum. 


a cellulitis which 
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than normal and very fragile. The former 
gall-bladder bed was well healed. 

The pancreas was of normal color and size 
but was slightly softer than usual. 

The stomach was of average size, had a 
mucosa which was 
folds. The mucosa 
showed no evidence of atrophy, ulceration, 


well preserved 


into the 


fairly 
thrown usual 
or tumor. 

The 
middle of the 


marrow, exposed from the 
shaft of the 
articular end was of a deep red color and 


entire 
femur to the 


none of the fatty marrow usually seen was 
apparent. 

The cord was of normal size and the men- 
inges were free from exudate. Cross 
tions of the cord at the time of the post 


sec- 


mortem showed no changes which were rec- 
ognized on gross inspection. The superior 
longitudinal and the right lateral sinus con- 
The men- 
inges Morbid 
changes of the brain were found neither be- 


tained an antemortem thrombus. 
were free from exudate. 
fore nor after fixation. 

The culture made of heart’s blood taken 
from the right auricle contained Staphylo- 
coccus aureus hemolyticus. 

Microscopic Examination, The minor path- 
ological changes which were found in the 
heart, lungs, kidneys, spleen, adrenal glands, 
aorta and brain were irrelevant to the ane- 
mic condition. 

The sections taken from the fundic, car- 
diac and pyloric areas of the stomach showed 
a mucosa of average width for these respec- 
tive areas. The parietal cells were present 
in large numbers and were well preserved. 
The sections from the pylorus contained the 
usual deep mucus-secreting glands. There 
was no atrophy, ulceration of the mucosa, or 
evidence of a malignant new growth. 

The 
the left gluteal region at the site of liver 
extract injection showed atrophy but there 


section of muscle fibers taken from 


was no inflammatory reaction and no cellular 
infiltration. 
The liver 
fatty infiltration. 
The pancreas showed a replacement of 


showed a marked periportal 


some of the acinar structures by fat cells. 
The sections of bone marrow taken from 
the femur showed a marked replacement of 
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the fatty marrow by a highly cellular tissue. 
Many of these cells were identified as be- 
longing to the granulocytic series, although 
lymphocytes and plasma cells were fairly 
numerous. There were also immature cells 
which could not be definitely identified. Ma- 
ture and immature eosinophiles were numer- 
ous among the granulocytic cells. Occasion- 
ally a basophile was seen. Megakaryocytes, 
frequently of small size, were scattered 
throughout. Scattered among the granulo- 
cytic and immature cells were clusters of 
cells representing erythropoietic centers, most 
of the cells of which were well differentiated 
and not of the undifferentiated megaloblastic 
type seen in pernicious anemia. Occasionally 
a small amount of brownish pigment was 
present but nowhere was it abundant. The 
blood vessels throughout were engorged. The 
histology of the marrow was consistent with 
what is seen in the remission period in per- 
nicious anemia or following the response to 
liver therapy. 

Sections were taken from the cervical, dor- 
sal, and lumbar regions of the spinal cord. 
They all showed marked degeneration of the 
nerve fibers without extensive cellular reac- 
tion or gliosis. The areas of degeneration 
were not sharply outlined but corresponded 
with the areas ascribed to the following nerve 
fascicles, gracilis, cuneatus, dorsal and ven- 
tral spinocerebellar, posterior spinothalamic 
and spinotectal, lateral cerebrospinal and 
rubrospinal. There was no apparent degen- 
eration of the grey matter of the cord and 
the ganglion cells were well preserved. There 
was no inflammatory reaction in the pia 
arachnoid or dura. The ganglion cells of 
two dorsal root ganglia were well preserved. 

Dr. Schulz’ summary of the findings fol- 
lows.* 

The postmortem examination revealed ex- 
tensive ulcerations of the sacrum with an 
extension of the cellulitis to the hip, thigh, 
and prepatellar bursa. Death, at least in 
part, was due to this condition. The throm- 
bophlebitis and the thrombosis of the supe- 
rior and lateral sinuses were additional im- 
portant factors in the causation of death. 


*We are indebted to Dr. R. Z. Schulz 
for permission to record his summary of the 
postmortem findings. 
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The anemic condition was rather puzzling. 
Such possible causes as malignant tumors of 
epithelial origin, particularly carcinoma of 
the stomach, sarcomatous tumors and _ leu- 
kemia, could all be ruled out. 

The cord changes were those found in 
pernicious anemia, and these changes may be 
considered a positive factor in favor of the 
diagnosis of pernicious anemia. The hyper- 
plastic red blood elements in the bone mar- 
row were of a character consistent with a 
spontaneous or induced remission in this 
disease. The absence of another etiological 
factor to account for the anemia was also 
circumstantial evidence favoring the diagno- 
sis. The blood changes observed on clinical 
examination and the response of these to 
intramuscular liver therapy were character- 
istic of pernicious anemia. 

On the other hand the stomach showed 
none of the atrophy usually found in perni- 
cious anemia; the acid-secreting cells were 
numerous and well preserved and the other 
glandular elements showed no degeneration 
or atrophy. These findings, together with 
the presence of free hydrochloric acid re- 
ported clinically, constituted the chief factors 
which were not characteristic of pernicious 
anemia. 

There have, however, been a number of 
cases of pernicious anemia reported in which 
hydrochloric acid was present in the stom- 
ach and others in which it was absent but 
reappeared to a slight extent after treatment. 
The poor response to oral administration of 
liver extract in this case may have been due 
to the presence of free hydrochloric acid as 
suggested by Dr. Christian. Since the etiol- 
ogy of pernicious anemia is at present dis- 
puted and since the disease is diagnosed by 
a combination of symptoms together with 
the exclusion of known causes of anemia, it 
is our opinion that this case should be classed 
with the group of pernicious anemia. Wheth- 
er it is one of the closely allied conditions 
cannot be ruled out from the postmortem 
findings. We, therefore, are recording it 
under the diagnosis of pernicious anemia. 


COMMENT 
The case presented is that of a pa- 
tient with a blood picture and symp- 
toms entirely compatible with a diag- 
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nos. Of pernicious anemia, but with 
free hydrochloric acid, as well as ren- 
nin and pepsin in the gastric contents. 
A response of the reticulocytes and red 
blood cells occurred as the result of 
the ingestion of liver extract similar to 
that which would be expected in a case 
of pernicious anemia complicated by 
disease of the gall-bladder. Subse- 
quently a relapse occurred during a 
period in which a rather large amount 
of liver extract was being ingested al- 
though, owing to a severe diarrhea, it 
was probably not being absorbed for 
use in the formation of blood cells. 
Dr. Christian has suggested a possible 
destructive action of the hydrochloric 
acid of the stomach on the active sub- 
stance in liver extract. The blood, 
however, again improved following the 
intramuscular injection of a liver ex- 
tract. There is undoubtedly evidence 
in this case of the retarding influence 
of complicating factors (gall-bladder 
disease with liver damage, diverticulo- 
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sis and diarrhea) in the subnormal re- 
sponse of the reticulocytes to liver 
therapy, the incomplete response of 
the red blood cells to a rather large 
intake of liver extract, and the unsat- 
isfactory course of the disease. Of 
what etiological significance these same 
complications are is a matter for spec- 
ulation. 

The possible importance of disease 
of the gall-bladder or liver in the oc- 
currence of pernicious anemia has been 
suggested by several observers, notably 
Penn.,*° Harris,?* 
Jones** and others. Although Castle 
and his co-workers have demonstrated 


Lord Dawson of 


the absence in the gastric secretions in 
pernicious anemia of a substance or 
function which is present in the normal 
stomach it would seem possible in view 
of the inconstancy of the achlorhydria 
that the disturbances in the biliary sys- 
tem or liver may sometimes be of even 
more immediate etiological importance 
than are the gastric changes. 
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Standardization of Diabetics with Diet and Insulin* 


By Joserx 


NE hesitates to use the term 
“standardization” in relation to 
the treatment of We 

rightly should consider each patient as 


an individual and adapt our treatment 


disease. 


accordingly. 

In the management of diabetes the 
term “standardization”, however, is 
used to indicate two necessary steps in 
treatment. The first is the control of 
the disease, by which is meant the re- 
duction of the blood sugar to normal 
levels, with or without insulin, with 
the patient on a maintenance diet. A 
maintenance diet may be defined as a 
diet containing a properly balanced 
proportion of carbohydrate, protein, and 
fat, and sufficient total calories to en- 
able the patient to carry on his or her 
daily activities without loss of weight 
below a certain predetermined stand- 
ard, 

Of greater importance than the con- 
trol of the disease is the second step 
which includes the proper education 
of these diabetics and their instruction 
in diet and hygiene, so that they are 
able properly to care for themselves at 
home. Unless this is done, the patient 
is discharged from the hospital faced 
with the choice of either eating the 
same meal day after day or of sitting 

*Presented before the Main Line County 
Medical Society, Haverford, Pa., March 12, 
1932 


T. BEARDWOOD, 
Philadelphia, 


Jr., A.B., M.D., F.A.C.P., 


Pennsylvania 


down to each meal in fear and con- 
fusion. 

This is by far the most important 
step in the of 


patients, and unless they are satisfac- 


standardization these 
torily educated the temporary control 
of the situation is valueless, and they 
return again and again in various 
stages of decompensation of the in- 
sulinogenic system until severe coma 
or some other preventable complica- 
tion causes a fatal termination. 

The diabetic who is taught diet cal- 
culation, a few simple laboratory ex- 
aminations, and the importance of dia- 
betic hygiene is able to adapt himself 
to his surroundings and to lead a nor- 
mal type of life. 

The 


diet, or 


subnormal caloric 
“test diet”’, 


because 


use of a 
the so-called has 


largely been discarded this 
involves frequent changes of diet and 
also of insulin which tend to confuse 
the patient. These individuals must be 
discharged on a diet which is adequate 


As 


this can usually be calculated accurate- 


calorically for their daily needs. 


ly in advance, it is far better to place 
the patients on this as their initial diet 
and readjust the insulin dosage to care 
for it if rather than to 
waste time by gradually increasing the 
diet as the patient's tolerance war- 


necessary, 


rants. 
The term “diabetic diet” is a poor 
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one and should be avoided as, with 
the exception of foods with a very 
high carbohydrate content, such as 
sugar, honey, candy, pastry and the 
like, there are really no foods that a 
diabetic may not include in his menu 
if proper allowance is made for the 
amount of carbohydrate, protein, and 
fat which they contain. 

In constructing the diet of the dia- 
betic there are certain fundamental 
facts which must be borne in mind. 

First, it is generally agreed that the 
diabetic should have a lower caloric 
diet than his normal diet. It has been 
found that a diet which allows 30 cal- 
ories per kilogram of body weight per 
day is satisfactory for patients engaged 
in ordinary occupation. In cases in 
which the patient must do hard physi- 
cal labor it may be necessary to in- 
crease this to 40 or 45 calories per 
kilogram of body weight per day, but 
it has been our experience that these 
instances are rather infrequent. 

Second, it has been shown that 0.7 
to 1.0 gram of protein per kilogram 
of body weight per day is required to 
maintain a nitrogen balance and 1.0 
gram per kilogram is a_ satisfactory 
allowance for the average diabetic. 

Third, the carbohydrate and fat 
must be so adjusted that there will be 
sufficient carbohydrate to completely 
burn the fatty acid derived from the 
fat in order to avoid the danger of 
acidosis from the diet itself. This for- 
tunately can be determined beforehand 
by the use of Woodyatt and Schaeffer’s 
ketogenic and antiketogenic ratio. 

There are three schools of thought 
in regard to the exact carbohydrate 
allowance. These are briefly: 

(A). The Low Carbohydrate and 












High Fat Diet. The advocates of this 
diet claim for it the advantage of re- 
quiring a lower insulin dosage. Its 
theoretical disadvantages are that it 
gives a very low margin of safety as 
far as the ketogenic and antiketogenic 
balance is concerned, and that it tends 
to produce a lipemia and subsequent 
arteriosclerosis. There is, moreover, 
the clinical disadvantage that a diet low 
in carbohydrate is not a very palatable 
one for the average person and so its 
use adds another temptation to break 
the routine. 

(B). The High Carbohydrate Diet. 
In this diet, first advocated by Sansum 
and his co-workers, the patients are 
allowed 200 gm. and upward of car- 
bohydrate a day. Indeed their carbo- 
hydrate allowance may differ but little 
from a so-called normal diet. Such a 
diet has the advantage of being palata- 
ble and easy to accommodate to the 
menu of the rest of the family. It 
also, by tending to do away with a 
lipemia, lessens the patient’s chances 
of developing acidosis and arterioscle- 
rosis. It has the distinct disadvantage 
that larger doses of insulin are re- 
quired. 

(C). The Moderately High Carbo- 
hydrate Diet. We have found this diet, 
which is advocated by Joslin and oth- 
ers, to be the most satisfactory. ‘The 
formula which we have used in most 
of these cases is: 

1% to 2 grams of carbohydrate per 
kilogram of body weight per day. | 
gm. of protein per kilogram of body 
weight per day. 

Fat qs. to make 30 calories per kilo- 
gram of body weight per day. 

This allowance, of course, is based 
on ideal weight and for the average 
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Standardization 
individual means a daily allowance of 
100 
The 
in adults. 
after three to five days on such 


over gm. of carbohydrate per 


day. figures given above are for 


cases 


If, 


TABLI 


? 


Age 


Carbohydrate (per kilogram of body 10-12 gm 
weight per day ) 

Protein (per kilogram of body 4.5¢m 

weight per day ) 


Calories (per kilogram of body 
weight per day ) 


the blood sugar 


is still above normal, insulin is indi- 


a “maintenance diet”, 


cated. 

It might not be amiss to consider at 
this point what a normal blood sugar 
It 
that elderly diabetics with sclerosis of 


value should be. has been shown 
the coronary arteries do not stand well 
attempts to depress the blood sugar 
level too low and frequently develop 
cardiac symptoms. A safe figure to 
take as “low normal’’ is one-half the 
patient’s age plus 100 (expressed in 
milligrams per 100 c.c. of blood). 

Many elderly diabetics past middle 
life do better if the fasting blood sugar 
is O14 or .O15 per cent. 

Diabetes in children is an acute dis- 
ease. The onset is usually abrupt, the 
disease severe and the margin of safe- 
ty between coma and hypoglycemia is 
small. To compensate for this, how- 
ever, children seem to stand both coma 
and hypoglycemia better than adults 
and may recover promptly from a de- 


gree of each which would be fatal to 


isfactory 
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and caloric allowance per kilogram, be- 
cause of the nutritional needs that go 
with bodily development. The follow- 
ing table’ we have found useful as a 


guide in these cases: 


; I 
4 


6 


' 7-9 gm 4—H gm. 


; 4 em. 


three to 


As if 


five days on a “maintenance diet” the 


stated above, after 

patient fails to show a marked change 

towards normal, insulin is indicated. 
In series of 


cases Diabetic 


a two hundred 
at at the 
Presbyterian Hospital 50 per cent re- 
In of 
private patients 46.2 per cent required 


recent 
the Clinic 


quired insulin. a lke number 
insulin. 
It need scarcely be stated that insu 


lin is for all practical purposes inac- 


tive if given by mouth, by rectum, by 


inunction, by inhalation, by nasal tam 
pon, by duodenal tube, or sublingual- 


ly, or that there is no substitute which 


can be given by mouth for insulin. 


The exact dose of insulin required 


in any given case is impossible to fore- 
tell 


careful 


arrived at through 
to the 


and must be 
attention 


It 


laboratory 


findings. is, Of course, safer to 


adjust the insulin dose by blood sugar 


determination than by urinalysis. 


A method which we have found sat- 


in determining the initial 


dose is to start with: 


adults. 
These little patients, of course, re- 
quire a larger carbohydrate, protein, 


20 units a di 


blooe 200 


blooc 


10 units a day if sugar is below 


] 
i 
] 
| 


iv il sugar is between 


200-250 
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30 units a day if blood sugar is between 
250-300 
40 units a day if blood sugar is above 300 


This scale, of course, must be ad- 
justed according to developments and 
is no criterion of the final maintenance 
dose. If one were compelled to state 
the dose of insulin in any given case 
the answer would be “enough to con- 
trol blood sugar.” 

If only up to 15 units are required, 
it can be given in one dose before 
breakfast. If more than 15 units and 
less than 40 units are required, it can 
be given in equal doses before break- 
fast and before dinner at night. If 
more than 40 units are required, it 
may be given before each meal, al- 
though it is safer to give larger doses 
before breakfast and supper and a 
smaller dose before lunch. Frequently 
it may be necessary to give a fourth 
dose at midnight and a fifth dose at 
3 a.m. 

The site of injection, of course, 
should be varied, and the smallest vol- 
ume of insulin used, although the U- 
20 is probably the best strength to use 
routinely. 

There are two types of reactions 
which are seen with the use of insulin. 
The first of these is the protein reac- 
tion. This may vary from a mild local- 
ized reaction to a rather severe gen- 
eralized urticaria. Protein reactions 
are comparatively infrequent but they 
occur often enough for us to be on our 
guard against them. In many cases 
they can be avoided by changing the 
brand of insulin which is used. 

The second and more common re- 
action is the hypoglycemic reaction or 
insulin shock, which results when the 
dose of insulin given is too large to be 
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balanced by the carbohydrate available 
at the moment in the body. 
Insulin usually 
from thirty minutes to three hours 
after the injection is given, although 
we sometimes note a delayed reaction 


reactions develop 


occurring six to ten hours after the last 
administration. 
a) 
The usual 
shock are inward tremors, hunger, 


symptoms of insulin 


nervousness, sweating, rapid pulse, 
subnormal temperature, diplopia, am- 
nesia and coma. While these are the 
usual symptoms, it must be emphasized 
that any unusual emotional or nervous 
symptoms developing in a patient tak- 
ing insulin should be regarded with 
suspicion. I will cite one instance of 
this: 

This patient was a thin man of 
about 110 pounds in weight, whose 
blood pressure was seldom above 115 
mm. of mercury, a man whose usual 
demeanor was mild and who was care- 
ful never to offend his friends or 
neighbors. One night, immediately af- 
ter dinner, he got up from the table 
and staggered up the stairs complain- 
ing about the furnishings of the house, 
about his neighbors and bragging about 
his own importance. Upon reaching his 
bedroom he began to move the furni- 
ture about, displacing many pieces 
which ordinarily he could not have so 
much as budged. He became more and 
more abusive and finally his wife had 
to call in two of the neighbors to con- 
trol him. A_ neighborhood physician 
yas called, who gave him one-quarter 
grain of morphine, without diminish- 
ing his enthusiasm or strength. When 
I was called to see him he had strug- 
gled with these two husky young neigh- 
bors until they were practically ex- 
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We induced him to drink 
orange juice and gave him adrenalin by 
hypodermic. Shortly following this 


treatment he became rational again and 


hausted. 


expressed surprise at his former atti- 


tude. 
\ttacks of this 
recognized form of insulin shock, and 


type constitute a 
unless we are on our guard they may 
he mistaken for hysterical episodes and 
the treatment be misdirected. 

Insulin shock is a condition not to 
be regarded lightly nor to be induced 
if it can be avoided. There have been 
recent reports of patients who have 
died of coronary attacks as a result of 
insulin shock. In elderly diabetics, par- 


141] 


ticularly, every precaution should be 
taken to prevent the occurrence of all 
hypoglycemic reactions. 

In conclusion, if there is any doubt 
as to whether a patient is in diabetic 
coma or is suffering from insulin shock 
the case should be considered as one 
of hypoglycemia and glucose should be 
administered by mouth or vein. If the 
case should prove to be one of diabetic 
coma little damage will have been done 
lf, however, it is one of hypoglycemia 
a life may have been saved. 
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Insulin Hypoglycemia*t 


Two Cases with Convulsions; One Necropsy Report 


By Byron D. Bowen, M.D., F.A.C.P., and Gitpert Beck, M.D., 
Buffalo, New York 


HE reaction of the body to hy- 

poglycemia, caused by unbuffered 

insulinism of endogenous’ or 
exogenous source, constitutes a recent 
chapter in medicine. This communi- 
cation deals chiefly with this response 
as it occurs in the treatment of dia- 
betes with insulin. 

We have divided the insulin reaction 
into two phases, largely for the sake 
of convenience of description. The 
first is characterized by nervousness, 
perspiration, pallor, tremor, palpita- 
tion, weakness, hunger, and a peculiar 
sense of “goneness’”. The second in- 
dicates a disturbance of the central 
nervous system and presents a wide 
variety of symptoms. Of these the 
most frequently observed are diplopia, 
paresthesias particularly of the face 
and tongue, mental confusion, drowsi- 
ness, ataxia often simulating that of 
alcoholic intoxication, a vacuous, star- 
ing countenance, amnesia, and coma 
from which the patient cannot be 
aroused. Other manifestations less 
frequently encountered are dysarthria, 


*Presented in abstract form before the 
Section of Medicine, New York State Med- 
ical Society, Buffalo, New York, May 25, 
1932. 

+From The Buffalo General Hospital and 
School of Medicine, The University of Buf- 
falo. 


mixing of words, strabismus, hemia- 
nopia, loss of sphincter control, au- 
tomatism, crying and singing, nega- 
tivism, excitement or anger, giddiness, 
vomiting, garrulity, apraxia, aphasia, 
hemiparesis, temporary incorrigibility, 
behavior defects, tonic and _ clonic 
spasms of the extremities, opisthoton- 
os and epileptiform convulsions. \lany 
variations and combinations of these 
may occur in a reaction. The manifes- 
tations do not appear in any fixed type 
of sequence; nor does any one patient 
always exhibit the same type of reac- 
tion. The usual prodromal symptoms 
of the first phase may apparently be 
absent in some cases, or at least the) 
are so brief in duration as to escape 
the attention of the patient. [People 
accustomed to being about patients 
who are taking insulin can, however, 
often detect the characteristic counte- 
nance or behavior before the patient 
himself is aware of his state. 

We present résumés of the follow- 
ing illustrative cases. 

(1) A school teacher took her usual dost 
of insulin but did not eat her regular break- 
fast because she was not at home. Whik 
standing before her class she suddenly lost 
equilibrium, pitched forward, and was later 
admitted to hospital with a gash over ome 
eye. 

(2) A man, who had been taking insulin 
without trouble for three years, went to 4! 
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Insulin Hypoglycemia 


entertainment at his club. He took his reg- 
ular dose of insulin, 18 units, just before 
departing from home. The dinner was de- 
layed for over an hour and he did not care 
During the first course he 
vomited 


to ask for food. 
felt giddy, collapsed and 
times. He was quite confused when admitted 
to hospital. There he behaved queerly, be- 
came very intimate and called one of us, 
with whom contact had always been formal, 


several 


by his first name. 

(3) A woman, who had been under treat- 
ment for nine years, usually knew when a 
reaction was coming on, yet could not bring 
herself to take the sugar which she always 
kept in her handbag. She was once taken 
to the police station on the charge of intox- 
ication. 

(4) A young man took his usual dose 
of insulin in the early morning and returned 
to bed. As it was Sunday the family slept 
late. He was found later in a convulsive 
state, but he promptly responded to glucose 
given intravenously. 

(5) <A man of thirty took his usual dose 
of insulin and his breakfast, shoveled con- 
siderable snow, and went to his business. At 
1 p.m. he was found asleep by the police in 
his parked automobile. He was carried to a 
doctor’s office in a state of coma and was 
given glucose This imme- 
diately brought him out of the coma. He 
remembered nothing for at least an hour 
Later he re- 


intravenously. 


previous to this experience. 
called that he was driving his automobile 
about four distant from the 
where he was found, but he could recollect 
nothing which had between that 
time and his recovery. He apparently drove 


miles lace 
I 


occurred 


this distance successfully while in an “auto- 
matic” state, resembling a fugue. 

(6) A woman of 
been under insulin treatment for eight years, 


sixty-two, who had 
developed headache, difficulty of speech, and 
vomiting soon after breakfast. Six months 
prior to the present attack, she had had a 
right sided hemiplegia which had left but 
little residual damage. In the present at- 
tack coma followed closely after the symp- 
toms which have been described, and when 
she was seen thirty minutes after the onset 
she was completely unconscious, with ster- 


torous breathing and a sharp deviation of 
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the eyes to the left. The pupils were not 
dilated. Her blood pressure was lower than 
usual, 150 mm. of mercury systolic and 80 
mm. diastolic. Unfortunately, a blood sugar 
determination could not be made. Ten grams 
of glucose in a 50 per cent solution were 
administered intravenously. Fifteen minutes 
later there was no change in her condition. 
However, within the next hour she gradually 
regained consciousness; occasionally she 
awoke momentarily and stared at those in 
Two hours later she was normal 


Then 


the room. 
again and able to take food. it was 
discovered that she had fever and a “grippe” 
infection, which had probably been the cause 
Hypoglycemia was 
The 


family stated that she ate candy during the 


of the vomiting attack. 
the probable cause of her symptoms. 
stage, but the patient had no 
breakfast to 


premonitory 


recollection of anything from 


lunch time. 


In the insulin treatment of diabetes 
it is often necessary to give rather 
large doses in order to keep the pa- 
tient’s urine reasonably free from 
sugar. It is often a most difficult prob- 
lem to achieve this in a patient in 
Varia- 
blood 


sugar are marked during the twenty- 


whom the diabetes is severe. 


tions in the concentration of 
four hours, and the administration of 
insulin must be so planned as to coun- 
terbalance them. Since an attempt 
is always made to return even a severe 
diabetic patient to his normal position 
in society, it is often impossible for 
him to keep either on a_ perfectly 
standardized program or to keep the 
level of his physical exercise constant. 
Unusual muscular activity is one of 
causes of insulin 


the most common 


reactions. Hypoglycemia occurs very 


frequently on Sundays or holidays, 
when a patient’s usual program is in- 
terfered with by the irregularity of 
meals and exercise. 


Fatal Cases of Insulin Hypoglyce- 
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mia, Considering the above mentioned 
difficulties and the alarming symptoms 
which may be produced by insulin, it 
is rather interesting that so few re- 
ports of fatal cases have appeared in 
the literature. 

Jos.in! reports the following four cases 
that have come to his attention: 

(1) A woman of 51 with gangrene and 
sepsis, who was seen in consultation, had 
received 240 units of insulin daily. She was 
unconscious and her blood sugar was 15 mgs. 
per 100 c.c. Glucose brought her out of coma 
twice, but she later succumbed. Insulin might 
have been but a secondary cause of death in 
her case. 

(2) A woman, who apparently became 
alarmed at her symptoms, injected 122 units 
of insulin on her own responsibility during 
one night. She died in spite of glucose 
injected intravenously and subcutaneously. 

(3) A man of 20, who had been living 
quite carelessly, took large doses of insulin 
to counteract his dietary indiscretions. He 
became comatose rather suddenly one even- 
ing and was given 60 units of insulin during 
the night. In the morning his blood sugar 
was too low to read. He died about fifteen 
hours after the inception of symptoms. 

(4)2 A girl of 14 ate less than her usual 
meal one evening. At 2 a.m. she was found 
in a convulsive state. During the succeeding 
fifteen hours, 300 units of insulin were ad- 
ministered. She died a day later in a state 
of tetanic convulsions. 

HEIMANN-TROSIEN AND HtirscH-KAUFF- 
MANN®: A girl of eight, whose diabetes was 
severe and difficult to control, was admitted 
to hospital with convulsions. She was taking 
56 units of insulin daily. Her blood sugar 
on admission was 20 mgs. per 100 c.c. The 
convulsions temporarily disappeared follow- 
ing the intravenous injection of two grams 
of glucose. Later on the same amount of 
glucose failed to relieve them. She was un- 
conscious for twelve hours before death 
occurred. During this period convulsions 
occurred frequently. Glucose (107 grams) 
was given intravenously, intraperitoneally, 
and by gavage. The greater part of the 
glucose, however, was administered after 
the convulsions had been recurring for at 


least six hours. The blood sugar, when 
taken an hour after a glucose injection and 
two hours before death, was 52 mgs. per 
100 cc. The necropsy, forty-eight hours 
post mortem, showed status thymico lym- 
phaticus, enlarged Peyer’s patches, colloid 
goiter, an adenoma of the cortex of the 
adrenals, and cysts of the ovaries. The 
central nervous system was not examined. 

CAMPBELL AND Mac ceop?: (1) A habitual 
drunkard, who was refused insulin at the 
Toronto General Hospital, was treated else- 
where. He took his usual morning insulin, 
30 units, but not feeling inclined to eat he 
proceeded with his day’s activities. About 
midday he collapsed and was taken to hos- 
pital. Upon admission he was cyanosed, had 
edema of the lungs, and died before glucose 
could be administered. There was no ne- 
cropsy, so the exact nature of his death was 
unknown, although hypoglycemia seemed 
a likely cause. 

(2) A patient, whose insulin dosage was 
40 units, had a gastrointestinal upset and 
took an additional 10 units of insulin. 
Shortly after, she recognized symptoms of 
hypoglycemia, took orange juice, and sum- 
moned her physician. He advised that more 
antidote be taken, but the suggestion was 
unheeded. The patient died in collapse 
shortly after. 

PEMBERTON®: The patient had tuberculosis 
and diabetes. In the first attack of hypo- 
glycemia there was muscular rigidity, opis- 
thotonos and vomiting, which lasted five 
minutes. The second attack was ushered in 
by a period of physical and mental excite- 
ment, which was followed by muscular flac- 
cidity and a semicomatose state. The eye 
balls showed pendulous movements. The 
corneal and abdominal reflexes were absent. 
There was a bilateral ankle clonus and Bab- 
inski response. The patient died a_ few 
moments later. Necropsy done the follow- 
ing day showed caseous pulmonary tuber- 
culosis and fibrosis of the pancreas. The 
brain was described as being definitely wet. 

MeEMBREZ AND Razpoisky® (Non-diabetic 
patients who were given insulin and glucose) 

(1) A very emaciated man of 50 years was 
admitted to the surgical service. He was 
given 40 grams of glucose intravenously and 
0.5 cc. of insulin (units not stated). The 
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following morning he received a blood trans- 
fusion of 500 c.c. and on that evening 40 
grams of glucose intravenously and 1 c.c. 
of insulin. One and one-half hours later he 
felt chilly, became pale and later had fever. 
He was very weak, had a small pulse, per- 
spired, and developed tonic spasms of the 
hands. Coma soon occurred. He was given 
injections of camphor, digitalis, and epine- 
phrine, which brought no improvement. The 
next day his condition was considered grave. 
He was given 1,000 c.c. of salt solution in- 
travenously and another blood transfusion 
of 500 c.c. Examination at this time showed 
his pupils to be dilated and his eyes staring. 
The knee jerks were active; a double Bab- 
the left 
more active than the right. The right ab- 
dominal reflex was greater than the left. 
There was rigidity of the neck and of the 
muscles of the extremities. The spinal fluid, 


inski response was present, being 


obtained by cisterna puncture, was clear and 
came out in drops. Sugar in the spinal fluid 
was 78 mgs. and the blood sugar 178 mgs. 
(It is not 
simultaneous, but 
four 


stated whether these tests were 


were done on the 
after the 


following 


they 
insulin 
day the 


days 
was injected.) The 
patient was conscious and would raise his 


same day, 


hands after commands. There was still some 
muscular rigidity and there was incontinence 
of the bladder. Since he did not improve, he 
of insulin without glucose 


In two hours the patient 


was given 0.5 c.c. 
the following day. 
Was again comatose, but had no convulsions. 
He died in a short time of cardiac failure. 

Necropsy Report. and ul- 
cero-fibrotic pulmonary tuberculosis ; 


Acino-nodular 
passive 
congestion of the liver, spleen, kidneys, men- 
inges and spinal cord; hyperemia and edema 
of the meninges. 

(2) A woman of 50 was admitted to the 
surgical service because of symptoms of in- 
testinal obstruction. At operation a tumor 


ot the intestine was found and an entero- 


anastomosis was done. She was in good con- 
dition on the fifth day following operation. 
Five hundred c.c. of a 10 per cent solution 
of glucose intravenously and 0.5 ¢.c. of in- 
sulin were given. That night she developed 


tonic contractions of the fingers, her jaws 
were set, eyes were turned to the right and 


upward, and the pupils did not react to light 
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There was rigidity of the neck and other 
The tendon reflexes of the upper 
increased and those of 
diminished. The 
Coma fol- 
of glucose 


muscles. 
extremities were 
the lower extremities 
protective reflexes were absent. 
She was given 500 c.c. 
Later on she _ be- 
weak. 


lowed. 
solution subcutaneously. 
came conscious, but remained 
The next day the pupils were equal, speech 
A positive Oppenheim 
response was present on the left. The fol- 
lowing day she received 600 c.c. of glucose 
solution subcutaneously and 0.5 c.c. of in- 
Her 
for the next week, 
She was then given 500 c.c. 


very 


was slow and weak. 


sulin. condition remained satisfactory 


when nausea and vomit- 
ing appeared. 
of 10 per 
venously and 0.5 c.c. of insulin. Three hours 


cent solution of glucose intra- 
later she became very weak and had cramps 
in the hands; in six hours she was uncon- 
scious, perspired profusely and died the fol- 
lowing morning of gradually increasing 
heart failure 

Necropsy 


Carcinoma 


Report. A_ well-built woman 


stricture of the 
and 


and intestine ; 


metastases in the ovaries omentum ; 
edema of the brain. 

WHITE AND SMITH’ :* A boy of eight, who 
had been diabetic for four years, had been 
for three In July 
cough The 
from 9 


taking insulin 
1930, he 
insulin dosage had to be increased 
to 34 units daily. On August 17 a 
insulin reaction occurred, so the insulin 
On the evening of 


years. 
developed whooping 


mild 


was reduced to 28 units. 
August 21 he was awakened by a paroxysm 
He cried out and complained that 
The blood sugar was 


ot cough. 
he was unable to see. 
not taken, although an insulin reaction was 
immediately given, by 


suspected. He was 


mouth, 120 grams of orange juice and 10 
grams of glucose, but restlessness and noisi 
One hour later he vomited. 


by mouth 


ness continued. 

Throughout the night, glucose 
was given at frequent intervals and he re- 
ceived two injections of epinephrine 1-1,000 
(0.3 c.c.). The change. 
He vomited again and by 
irrational. At 8 


eyes were wide open and his face was ex- 


symptoms did not 
morning he was 
restless, his 


a.m. he was 


Priscilla White and Bertnard Smith 
data of this 


*Drs 
kindly 


case. 


furnished us with the 
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pressionless. He did not seem to compre- 
hend. The rectal temperature was 105.0° F. 
He was then given 10 grams of glucose 
intravenously. The blood sugar at 10 a.m. 
was 250 mgs. He received 10 grams of 
glucose intravenously again, and at 11 a.m. 
the blood sugar was 580 mgs. Insulin, 12 
units, was given upon the receipt of this 
report. Physical examination showed no 
abnormal neurological signs. The tempera- 
ture remained high and the clinical state did 
not change. At 7 p.m. the spinal fluid showed 
some increase in pressure, but was clear 
and showed no increase of cells. At 9 p.m. 
he had mild convulsive twitchings. His 
blood sugar was 110 mgs. Ten grams of 
glucose were again given intravenously. The 
following day examination by a neurologist 
showed only an overfilling and pulsation of 
the retinal veins, an absence of the knee 
and ankle jerks, and a questionable right 
Babinski response. In the opinion of the 
examiner the condition resembled cerebral 
edema more closely than anything else. That 
evening he had a convulsion lasting one and 
one-half minutes; his body was rigid, the 
head was retracted, eyes were open, the 
hands were clenched and he foamed at the 
mouth. Another shorter convulsion came on 
during the night. The temperature contin- 
ued high, 104.0°-105.0° F. At 11:30 the next 
morning he had a series of convulsions, one 
every 10-15 minutes. They started in the 
right arm; the mouth and eyes were drawn 
to the left. At 12:30 the convulsions were 
occurring every 2-5 minutes, but became less 
frequent before death, which occurred at 
2:55 p.m. 

Necropsy Report. “The brain 
marked thickening of the arachnoid and di- 
lation of the arachnoidal vessels. There are 
scattered foci of degeneration with edema, 
scattered lymphocytes and oligodendroglia. 
In many places there is marked ependymal 
edema, and in rare foci dislodgement of the 
In one of these foci there is a 


shows 


ependyma. 
slight amount of pigmentation.” 

ALLAN AND Wixper®*: A child of four re- 
ceived 95 units of insulin over a period of 
fifteen hours because of diabetic coma. The 
child regained consciousness, sat up in bed, 
but later became unconscious. Twenty units 
of insulin were given but unconsciousness 
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continued. Six and one-half hours later hy- 
poglycemia was suspected. Glucose 
venously, subcutaneously, and by rectum was 
administered immediately, but death occurred 
soon afterwards. 
ROSENDAHL? : 
betic patient with bilateral pulmonary tuber- 
culosis. The first attack came on following 
two units of insulin, but subsequent attacks 
appeared after insulin was discontinued, in 
spite of increasing the diet. The patient was 
hypoglycemic at the time of death. 
Necropsy Report. A completely sclerotic 
pancreas with calculi in the ducts. No island 
tissue was found. The liver showed a slight 
cirrhosis. The brain was not sectioned. 
WoHLWILL!”: (1) A woman of 62, who 
had been diabetic for at least two years, was 
admitted to hospital with an abscess of the 
breast, which had developed within 
During this period she had received 
Upon admission 


intra- 


A severely emaciated dia- 


three 
days. 
100 units of insulin daily. 
she was in deep coma, and also presented 
weakness of the left lower face. The diag- 
nosis at first was a cerebral accident, but 
later this was changed to hyperinsulinism. 
She expired on the fourth day after admis- 
sion, 

Necropsy Report. The pancreas contained 
Cystopyelone- 
The brain 


a considerable amount of fat. 
phritis and mastitis were found. 
was dry and brittle; otherwise, no patho- 
logical changes were discovered in the cen- 
tral The facial 
could not be accounted for. 

(2) A woman of 29, who was known to 
for fifteen months, was 


nervous system. weakness 


have had diabetes 
admitted to hospital in typical diabetic coma 
On the first day 135 units of insulin were 
given; on the second day, 70 units, and on 
each of the third and fourth days, 90 units. 
returned on the fourth day, 
disoriented. The 


Consciousness 
but she was 
breathing continued to be labored and _ the 
breath was uremic. Under 
treatment the blood sugar dropped from 462 
mgs. to 65 mgs. and the glycosuria com- 
pletely disappeared. The mode of death was 
not mentioned in the author's report. 
Necropsy Report. Typical glycogenic de- 
Extensive pul- 
monary emphysema. The brain was described 
as dry, but not as brittle as in the first case. 


completely 


described as 


generation of the kidneys. 
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There was a generalized ganglion cell change 
which resembled the severe degenerative 
change of Nissl. There was a marked reac- 
tion of the glia, varying from a disappear- 
ance to a pyknotic change in the nuclei and 
the loss of the staining affinity of the proc- 
esses of these cells. Many ameboid glia 
cells were scattered throughout the nervous 
tissue. In a few areas an unusual change in 
the axis cylinders was seen. This consisted 
ina swelling of the fiber and a dulling of its 
staining quality. The author questions wheth- 
er this change might not have occurred after 
death. 


CoM MENT 


We have included these two cases 
in this report because they were listed 
by Wohlwill as caused by insulin over- 
dosage. The clinical data of both cases 
are incomplete, but the first obviously 
was complicated by a pyemic process 
and the second might have had con- 
comitant uremia. 

Early in the insulin era it was soon 
learned that emaciated diabetics, who 
were then so common, were sensitive 
to even small doses of insulin. Wood- 
yatt'' mentions the development of 
hypoglycemic convulsions in such a 
patient who was receiving a diet and 
calculated doses of insulin. The blood 
sugar was too low to read. The pa- 
tient died in coma in spite of restored 
Williams?” 
had a similar experience with one pa- 
tient. He has kindly written us that 
he knows of two other patients in his 


glycemia and glycosuria. 


vicinity who have succumbed to insulin 
hypoglycemia. 

Gammon and Tenery'* have recently 
reviewed the subject of spontaneous 
hypoglycemia. Of the twenty cases 
classified as hyperinsulinism, due to 
adenoma or carcinoma of the islands 
of Langerhans, five have died. The 
following patients were necropsied : 
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THALHIMER AND Murpuy!*: Carcinoma 
of the islands of Langerhans. The patient had 
frequently recurring convulsions followed by 
coma. Death occurred while the patient was 
in coma. Necropsy Report. The leptomen- 
inges and the convexity of the brain showed 
slight or moderate swelling and moderate 
congestion of the vessels. Careful section 
of the brain showed no other abnormality. 

McCLENAHAN AND Norris!5: The patient 
died in hypoglemic coma in spite of large 
amounts of glucose which did not effectively 
raise the blood sugar. Necropsy Report. 
An adenoma of the islands of Langerhans. 
The brain showed perivascular round cell 
accumulations. 

NADLER AND WOLFER!®: 
carcinoma of the liver was found. Glucose 
was withheld at the final attack, at which 


Extensive primary 


time the blood sugar reached 13 mgs. per 
100 c.c. Cheyne-Stokes respirations appeared 
and death occurred in coma two and one-half 
hours after the inception of the attack. This 
patient had had many attacks and his blood 
sugar had been very low, but convulsions 
had never occurred. Necropsy Report. (Dr. 
F. D. Gunn) 
scopic edema. 


The brain showed no macro- 


CASE REPORTS 


Case I. F.W., a restaurant owner, aged 
32. In February 1930, he was first admitted 
to hospital in diabetic coma. He had had 
diabetic symptoms for a month prior to this 
admission. He was discharged in two weeks 
on a diet of 1700 calories and 100 units of 
insulin daily. He was seen but once after 
his discharge, when he was given an in- 
crease of diet and advised to reduce his in- 
sulin gradually. 

On June 1 we were summoned to his home 
in the country because he was again in coma. 
It was learned that he had been drinking 
heavily. The evening before he had com- 
plained of dizziness and nausea. Neverthe- 
less, he had taken his evening dose of insulin 
and had gone to his room; it was not de- 
termined whether the evening meal had been 
taken. Later he was found in a semicoma- 
tose state, breathing slowly and perspiring 
heavily. He was given 30 units of insulin 
but no food. At midnight he was given 20 
additional units, as his friend stated that he 
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was getting restless. Shortly afterwards he 
lapsed into unconsciousness. He had a con- 
vulsion during the early morning hours. 
When one of us (B.D.B.) saw him at 9 a.m. 
he was very restless, excited, and incorrigi- 
ble. It was necessary for his attendants to 
restrain him. It was estimated that he had 
received from 70 to 100 units of insulin 
since the night before and that no food had 
been given. He was given 20 grams of glu- 
cose intravenously without change in his 
clinical condition. A half hour later his 
blood sugar was taken, which proved to con- 
tain 98 mgs. per 100 c.c. Then 30 additional 
grams of glucose were given intravenously. 
At twelve o’clock the ambulance doctor gave 
him 20 additional grams. As soon as he was 
admitted to hospital he received 20 more, at 
which time he showed some signs of wak- 
ing up when stimulated. Further attempts 
to give glucose intravenously were unsuc- 
cessful, because he was unmanageable. The 
following note was made in the afternoon. 
“The patient is very much confused, but 
not delirious. His remarks are stereotyped, 
often short phrases which are repeated fre- 
quently. He lapses into sleep after being 
aroused. The neurological examination is 
negative.”” At 9 p.m. he was again given 20 
grams of glucose intravenously. He then 
was beginning to take some fluid by mouth. 
His blood sugar, one-half hour later, was 
308 mgs. per 100 c.c. His bladder was ex- 
tremely distended and it was necessary to 
catheterize him. It required three men to 
hold him down during this procedure. He was 
then given 10 units of insulin every three 
hours, followed by 200 c.c. of orange juice 
by mouth. The following morning his men- 
tality seemed clearer and his comprehension 
better. His blood sugar was 222 mgs. per 
100 c.c. It was necessary to continue the 
glucose intravenously because it was impos- 
sible to get him to take the orange juice. 
By evening he recognized some of_ his 
friends. On the morning of June 3 he was 
mentally clear, but slow. He was able to 
take food. It was then learned from friends 
that in August 1929, before the onset of dia- 
betic symptoms, he had an attack of re- 
peated epileptiform convulsions, which came 
on while driving an automobile and while on 
an alcoholic bout. He had been drinking 
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heavily before the present attack. He was 
discharged on June 6, at which time his 
mental condition, as far as memory, insight, 
and judgment were concerned, was good. 
His neurological examination remained neg- 
ative. 

Comment, Alcoholic intoxication did not 
seem to account for his reaction. It seems 
probable, on the other hand, that because oj 
the large amount of insulin which he had 
had and the extreme rarity of true epileps, 
in the diabetic, his symptoms were related 
largely to hypoglycemia. 

Case II, E.D., a boy of 16, who had been 
under our observation since a few weeks 
following the inception of diabetes three 
years before, was brought to hospital March 
21, 1931, in “status epilepticus”. He had 
been a faithful patient and had visited the 
out-patient clinic two weeks previously, 
when it was found that his blood sugar was 
54 mgs. per 100 c.c. at noon. His insulin 
dosage was then decreased from 32 units 
daily to 28; his diet was unaltered—135 
grams of carbohydrate, 60 grams of protein, 
and 140 grams of fat. He had had no insulin 
reactions recently. Both of the patient's 
parents were deaf and dumb, but he was nor- 
mal in all respects and got along very well 
at school. It was learned that on March 20 
he roller-skated from 8 to 10 p.m., during 
which time he fell on his left shoulder and 
side of his face, producing only a minor 
skin abrasion on his forehead. Upon arrival 
home his arms and jaws twitched. The par- 
ents thought that diabetic coma was impend- 
ing and gave him 36 units of insulin. He 
continued to twitch in his sleep all night, 
vomited a few times, and refused food. Be- 
cause he was not improved by morning 18 
units of insulin were given at 8 a.m. and 
repeated at 10 a.m. He had about six con- 
vulsions during the day and, according to 
the father’s statement, was a “little uncon- 
scious”. During a period of two hours aiter 
admission he had a series of about fifty major 
convulsions with the following sequence 
cessation of breathing, cyanosis, turning of 
eyes to the left with nystagmus, wrinkling 
of forehead, twitching of the right side of 
face, tongue moving in and out, rigidity of 
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arms with hands forcibly adducted at the 
wrists, rigidity and extension of the legs, 
flaccidity and occasional clonic spasms of 
the entire body. In the short interim be- 
attacks he remained totally 


His blood sugar on admission was 


tween uncon- 
scious. 
43 mgs. He was given 170 c.c. of a 50 per 
cent solution of glucose intravenously dur- 
ing the first four hours after admission, but 
the convulsions did not cease until sodium 
luminal 0.12 grain was given intravenously. 
His blood sugar an hour after the last in- 
jection of glucose was 46 mgs. per 100 c.c. 
Glucose intravenously was continued at in- 
tervals all through the night. Total night 
amount, 110 c.c. of 50 per 
There was occasional emesis, but conscious- 
Spinal fluids, ob- 


cent solution. 


ness was not regained. 
tained on the evening of admission and the 
next morning, were tinged with blood; they 
were not under pressure. The glucose con- 
tent of the first fluid was 80 mgs. and of 
the second, 111 mgs. per 100 c.c. The chlo- 
ride content of the second was 816 mgs. per 
100 c.c. The temperature, 
pulse, respiration, and 
accompanying 


record of the 
blood pressure are 
chart. The 


were 


shown on the 
day after admission the red cells 
4,300,000 per cu. mm., hemoglobin, 70 per 
cent, leukocytes, 12,000, with 81 per cent of 
polymorphonuclears. On March 22 he had 
two convulsions fifteen minutes apart. Se- 
quence: dilatation of the pupils, turning of 
the eyes to the left, severe twitching of the 
right face, twitching of the left thumb and 
the left arm, elevation of the left arm to 
a right-angled position and, finally, a sharp 
contraction of both pupils to pin point size. 
During the following three days he showed 
no signs of regaining His 
temperature, pulse rate, and respiration rate 
rose. On March 23 signs suggesting men- 


consciousness. 


ingeal “irritation” developed — questionably 


positive Kernig and Brudzinski signs, but 
no rigidity of the neck. 
sence of the deep reflexes as well as of the 
March 


terna and two lumbar punctures were done; 


There was an ab- 


plantar responses. On 24 two cis 
very little spinal fluid could be obtained and 
that was again slightly bloody (traumatic? ). 
Insulin, glucose and physiological saline so 
lution subcutaneously were kept up during 
March 22, 23, and 24. He died on March 25 
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(Dr. Kornel Terplan)* 
General. that of a slender, 
well-developed boy of 16 with little 
There are small excoriations 
temple and the 
examination 


New ropsy. 
The body is 
very 
adipose tissue, 

skin on the 
occipital 


of the right 
Upon 
no hemorrhage 


There is 


right region. 


underneath these abrasions 
tissue is found. 


the skull or injury to the 


or alteration of 
no fracture of 
dura mater. 
Brain. The pachymeninges above the cere- 
brum are markedly distended. The brain is 
them 


swelling. 


shows a 
The 
the leptomeninges are distinctly injected. The 
and the 
The brain is 


pressed closely to and very 


extensive degree of veins in 
obscured gyri 
nd flattened. 


grams. On 


sulci are entirely 
greatly enlarged a 
heavy—weight, 1535 


tion there is a very marked hyperemia and 


cross sec 


extensive edema in all parts of the cerebrum 
The tonsils of the latter 
are, also, distinctly swollen. The cerebellar 


and cerebellum. 


leptomeninges, in the posterior part of the 


tuber vermis, show a small intrameningeal 


suffusion. The ventricles are distinctly di 


minished in size, being compressed by the 


swollen brain substance. They contain al- 


most no spinal fluid. 
Spinal Cord 
on the posterior aspect of the pachymeninges 


There are free hemorrhages 


in the fat tissue, but no free hematomata 
The pachymeninges and cord are both dis 
tended and closely attached. There are small 
subdural hemorrhages along the spinal cord 
The leptomeninges show 


pec- 


(cisterna puncture). 


no distinct sign of fresh hemorrhage. 
tions of the spinal cord reveal a very marked 
edema. The leptomeninges are distinctly 
injected. 
Spinal Fluid. 


amount, 


Very 


con 


(Cisterna puncture). 
blood tinged. Chloride 
100 c.c. 

Normal 


change in the intima of 


small 
tent, 845 mgs. per 

Heart and Aorta 
tatty 
aorta 


size. There is 


a very slight 


the ascending and in the branches of 


the left coronary artery. 
Pancreas Rather narrow and_= small 


Weight, 34 
emia. 


grams. Shows distinct hyper 


Suprarenals. Very large, showing consid 


erable amount of lipoid in the cortex 


*To be reported elsewhere in more detail, 


together with the histologic findings 
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Tue NATURE OF THE HyPOGLYCEMIC 
REACTION 

A low blood sugar is the usual ac- 
companiment of the insulin reaction 
both clinically and experimentally, al- 
though good clinical observers have 
reported similar reactions in patients 
receiving insulin which have occurred 
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at a time when the blood sugar was 
well above the hypoglycemic level. 
John"? found hypoglycemia in only 54 
per cent of his patients during reac- 
tions. The remainder had either nor- 
mal blood sugar levels or hyperglyce- 
mia. In our experience an unequivocal 
reaction has never been observed in 
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the absence of hypoglycemia. On the 
other hand, we have frequently ob- 
served blood sugar readings below 60 
obese 


mgs. without one 


youth had a blood sugar of 26 mgs., 


symptoms ; 


yet had no complaints. Macleod'* ob- 
served an asymptomatic hypoglycemia 
in animals that had previously been 
well fed. 

The similarity between the early 
symptoms of the insulin reaction and 
the epinephrine reaction was com- 
mented upon by several workers, but 
it was not until Cannon’® and his co- 
workers brought forth physiological 
evidence of an epinephrine discharge 
during hypoglycemia that this _rela- 
tionship was clearly established. Can- 
non showed that cardiac acceleration 
of the denervated hearts of animals 
coincidentally with 
hypoglycemia that the 
rate fell promptly after the adminis- 
This 
did not occur in the denervated hearts 
of the 


Other evidences of epinephrine dis- 


occurred insulin 


and cardiac 


tration of glucose. acceleration 


suprarenalectomized animals. 
charge during hypoglycemia are con- 
tained in the work of Abe, Houssay 
et al, The 
symptoms, pallor, sweating, 
dia and dilatation of the pupils, are 
evidence of a discharge of sympathetic 


and of Kahn.*° following 


tachycar- 


impulses which is produced by epine- 


phrine action. Cannon’® believes that 
this discharge is a protective mechan- 
ism which attempts to compensate for 
hypoglycemia by mobilizing glycogen 


from the liver. 


The second phase of the reaction is 
The 


point to a disturbance of the central 


Ol greater moment. symptoms 


nervous system and often are of a na- 
The 


ture indicating a focal disorder. 
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nature of this mechanism is not un- 


derstood, The Toronto physiologists 
early observed that the venous blood 
of hypoglycemic animals seemed dark- 
er than normal, which suggested that 
anoxemia might be the cause of the 
symptoms since convulsions are known 
to occur in asphyxia. Olmsted 
Taylor! investigated this phase of the 


and 


problem, but found only a slight fall 
of the oxygen saturation of the arte- 
rial blood in dogs preceding insulin 
convulsions. They, moreover, were not 
able to duplicate these results in rab- 
bits. 

In our fatal case an extreme edema 
and spinal cord was 


of the brain 


found. Four of the six reported ne- 
cropsies on patients who had died of 
hypoglycemia showed some degree of 
cerebral edema, though, judging from 
the this 
tensive than the edema 
Schereschewsky, Mogilnitzky 


reports, was much less ex- 
found in our 
patient. 
and Gorjaewa** seem to be the only 


ones who have made anatomical ob- 
servations of the central nervous sys- 
tem in animals with induced hypogly- 
cemia. They report hyperemia, edema, 
and hemorrhages of the brain in dogs 
that had received huge doses of insulin. 

These findings suggest that hypo- 
he accompanied by a 


the the 


glycemia may 
disturbance of water or of 
electrolyte balance. In this connection 
other observations offer some support 
Olmsted and 


to such a relationship. 


Taylor*! found that the oxygen capac- 
ity of the blood in decapitated and 
that the 


concentrated at the 


decerebrated cats indicated 


blo« J 


time when the blood sugar reached its 


was most 


lowest level. Rathery and Sigwald* 


studied the effect of insulin hypogly- 
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cemia in twelve dogs. They report a 
constant elevation of the plasma chlo- 
rides and a decrease in the spinal fluid 
pressure. Drabkin and Shilkret** found 
that convulsions did not occur in dogs 
that were made hypoglycemic by the 
injection of large doses of insulin if 
they had previously been dehydrated 
by water deprivation for several days. 
They, also, report that insulin in- 
creased the existing anhydremia. Drab- 
kin and Ravdin*> observed that the 
cerebrospinal fluid pressure of hydrated 
dogs that had received large doses of 
insulin, rose as the blood sugar fell 
and as the blood became concentrated. 
The intravenous administration of a 
hypertonic solution of sodium arabin- 
ate to hydrated dogs, during a period 
when severe insulin convulsions were 
present, resulted in a temporary re- 
turn of the concentration of the blood 
toward normal. The convulsions dis- 
appeared temporarily (30-45 minutes ) 
even though severe hypoglycemia re- 
mained. They suggest that the mech- 
anism in the production of convulsions 
proceeds in the following cycle: hypo- 
glycemia—anhydremia—rise in cere- 
brospinal fluid pressure—convulsions. 
They removed both stellate ganglia 
from three hydrated dogs. In these, 
insulin failed to produce convulsions 
and hypoglycemia was appreciably de- 
layed and its magnitude reduced. Also, 
neither anhydremia nor rise in the 
spinal fluid pressure occurred in these 
dogs. McQuarrie and Peeler*® ob- 
served that convulsions may be in- 
duced in epileptic children by hydra- 
tion produced by the ingestion of water 
and the injection of pitressin. This 
offers further evidence that cerebral 
hydration is a factor in the cause of 
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convulsions. Weir, Larson and Rown- 
tree*’ injected pituitrin in antidiuretic 
doses and simultaneously gave large 
amounts of water, 50 c.c. per kilo- 


gram per hour, by stomach tube to 
dogs. The symptoms which followed 
asthenia, restlessness, diarrhea, nau- 





sea and vomiting, tremor, salivation, 
twitchings of the muscles, ataxia, tonic 
and clonic convulsions, and stupor or 
are largely referable to dis- 





coma 
turbance of the central nervous sys- 
tem. This disturbance is possibly hy- 
dration. 
Olmsted and 
typical insulin convulsions could te 


Logan** found that 
induced in decerebrated cats, but not 
in decapitated cats, even though in the 
latter the blood sugar was maintained 
at a hypoglycemic level. In hypophy- 
sectomized-decerebrated cats the blood 
sugar fell rather rapidly after insulin, 
and convulsions ensued promptly; 
while in decerebrated cats, whose hy- 
pophysis was left intact, the blood 
sugar was found to be more resistant 
to the action of insulin. Cannon** has 
suggested that this effect is caused by 
an injury to the hypothalamic region 
which is produced by the operation of 
low-decerebration. Houssay and_ Bia- 
sotti,*’ however, have also called at- 
tention to the extreme sensitivity o! 
hypophyseoprival dogs to insulin. Such 
animals, receiving doses of insulin that 
had no effect on control animals, died 
from hypoglycemia, Spontaneous hy- 
poglycemia crises also occurred in these 
dogs. Olmsted and Taylor*' showed 
that typical hypoglycemic convulsions 
could be produced in decapitated cats by 
actively induced respirations and that 
these animals would have violent con- 
vulsions following the slightest stin- 





ul 


sei 


pos 
whi 
intr 
pha 
and 
beer 
that 
thos 
mon 
nervy 
whic 
venc 
Li 
spire 
and | 
and 
teria 
quoti 
the ; 
He ; 
the » 
paral 
Thesi 
that t 
the | 
throu 


extre: 
made 
tients 





Insulin Hypoglycemia 


ulus. This irritability disappeared af- 
ter the injection of glucose. It would 
seem, then, that the factor responsible 
for the convulsions which are asso- 
ciated with hypoglycemia may act on 
the spinal cord as well as the mid- 
brain. 

The more pronounced symptoms of 
the insulin reaction, which we have 
spoken of as the second phase, indicate 
a disturbance of the central nervous 
system. This disturbance is associated 
with a hypoglycemia and it seems evi- 
dent that it is caused either by the 
hypoglycemia or by secondary changes, 
possibly physico-chemical in nature, 
which accompany it. The use of glucose 
intravenously in patients showing this 
phase of the reaction acts specifically 
and promptly if the symptoms have 
been of short duration. The fatal case 
that we are reporting and a number of 
those contained in the literature, de- 
monstrate that the reaction within the 
nervous system may go to a point 
which is not reversible by the intra- 
venous administration of glucose. 

Lennox* determined the fasting re- 
spiratory quotients of the brain, arm 
and leg by means of analyses of the O, 
and CO, contents of the regional ar- 
terial and venous blood. The average 
quotient for the brain was 0.95, for 
the arm, 0.86, and for the leg, 0.72. 
He also found that the difference in 
the venous and arterial blood sugar 
paralleled the respiratory quotients. 
These studies, in his opinion, suggest 
that the disappearance of glucose from 
the blood is greater in its passage 
through the brain than through the 
extremities. Myerson and Halloran* 
made a similar study on psychotic pa- 
tients with identical results. It would 
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appear from these observations that the 
brain required glucose in its metabolism 
to a greater extent than other tissues. 

The retardation of an appreciable 
rise of the blood sugar after the intra- 
venous administration of glucose in 
patients who had previously received 
large doses of insulin, strongly sug- 
gests that there is a mechanism of in- 
Our two 
cases as well as others reported in the 


sulin storage in the body. 


literature would seem to demonstrate 
such a protective phenomenon. 


SUMMARY 


We have been able to collect twenty 
fatal cases of hypoglycemia produced 
by the artificial injection of insulin. 
This number includes our own case 
and nineteen which we have found in 
the literature. 

The cases of two diabetic patients 
with insulin hypoglycemia, which had 
been produced by the erroneous ad- 
ministration of large doses of insulin, 
30th manifested 
central 


have been reported. 
symptoms referable to the 
nervous system. The fatal case showed 
an extreme edema of the brain and 
spinal cord and a very small amount 
of spinal fluid at necropsy. 

Suggestive evidence that the cere- 
bral symptoms of the hypoglycemic 
reaction are caused by or related to a 
hydration of the central nervous sys- 
tem has been collated. 

The mechanism of the relationship 
of this possible hydration to hypogly- 
cemia is not understood. 

Changes in the central nervous sys- 
tem, which are related primarily to 
hypoglycemia, may be irreversible if 
the restoration of normal or hypergly- 


cemia is delayed. Patients manifesting 
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cerebral symptoms of an insulin reac- 
tion, in our opinion, are better treated 
by the prompt use of glucose intra- 
venously rather than by the less de- 
pendable method of the use of carbo- 
hydrate orally. 


Byron D. Bowen and Gilbert Beck 


blood sugar 
administration 


The behavior of the 
after the intravenous 
of glucose to patients who have re- 
ceived large doses of insulin, suggests 
that there is a mechanism of insulin 
storage in the body. 
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The Incidence of Tuberculosis in Diabetes* + 


By Louis I. Kramer, M.D., and HerMAN A. Lawson, M.D., 
Providence, Rhode Island 


HE patient with diabetes who 
| attempts to give himself the best 
care is surrounded by restric- 
tions and must always exercise con- 
siderable self-denial. He must be 
scrupulous in the care of his feet and 
regard seriously any skin infection no 
matter how trivial it may seem. He 
must exercise the greatest care to avoid 
contracting the ordinary acute infec- 
tions, such as the common cold, grippe, 
and gastroenteritis. If he is intelligent 
his happiness is clouded by the fear of 
premature arteriosclerosis with all of 
its sad complications, such as retinitis, 
coronary disease, gangrene, etc. In the 
list of dangers which may threaten the 
diabetic must be included pulmonary 
tuberculosis inasmuch as some writers 
find evidence that the diabetic may be 
unduly susceptible to this disease. 
Joslin,’ in his textbook, states that 
in his experience tuberculosis in dia- 
betics seldom occurs in private practice 
today. Charles Montgomery’ believes 
that there is no conclusive proof that 
tuberculosis is more common in dia- 
betics than in the rest of the popula- 
tion of like age period. Boswell*® states 
that he too finds no greater incidence 
of tuberculosis among diabetics than 
among non-diabetics of like age period. 
*Received for publication October 22, 1932. 


+From Diabetic Clinic, Medical Dept., 
Rhode Island Hospital. 


J. H. Musser, Jr.* states: “This com- 
bination of disease is rather unusual as 
tuberculosis is not more frequent in 
the diabetic than in the normal indi- 
vidual”. 

There are others, however, who do 
not hold to this comforting opinion. 
Griesinger® more than 70 years ago 
reported 250 cases of diabetes with 42 
per cent showing tuberculosis. Win- 
dle® found 50 per cent of 327 cases to 
have died of tuberculosis. Fitz’ quotes 
Copeland and Bardsley in the early 
nineteenth century to the effect “that 
tuberculosis occurred so frequently in 
diabetics as to be a sign of this dis- 
ease”. These statistics and opinions, 
of course, are influenced by the much 
greater frequency of tuberculosis in 
the general population at that time and 
also by the poor treatment which was 
given to diabetics at that time. Fitz 
and Murphy* in 37 cases of diabetes 
examined postmortem found pulmon- 
ary tuberculosis to have been the cause 
of death in 19 per cent. Perhaps the 
most discouraging experience has beet 
that reported by Sosman and Steidl’ 
in 1927. These workers made 261 sep- 
arate roentgen-ray examinations of the 
chest in 182 consecutive cases of dia 
betes. These examinations 
tuberculosis in 9 per cent of the cases 
This was not, however, the usual apr 
cal type of tuberculosis but was o 


revealed 
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such a characteristic appearance that at 
the Peter Bent Brigham Hospital it is 
spoken of as “diabetic tuberculosis”. 
“It is bronchopneumonic in type, us- 
ually around the hila and deep in the 
lungs, strongly suggesting the type of 
tuberculosis seen in children or non- 
sensitized persons.” It was usually 
accompanied by little or no physical 
signs. Sosman and Steidl regard this 
type of tuberculosis as a new infection 
and not the reactivation of an old in- 
fection. They found the prognosis 
uniformly bad. 

More recently from the Mayo Clinic 
Adams'® reported the following: 
“Among the first thousand cases of 
diabetes studied after 1922, there were 
ten cases with signs of active pulmon- 
ary tuberculosis. Of these ten, seven 
are now dead in spite of the most care- 
ful treatment of the two diseases. 
Fourteen more of these first thousand 
developed active pulmonary tuberculo- 
sis after their first visit to the clinic.” 
They concluded from these data that 
active pulmonary tuberculosis is a less 
common but more serious complication 
of diabetes than acidosis or gangrene. 
They find that tuberculosis is not as 
common as has been supposed. 

“In the Peter Bent Brigham Hos- 
pital’ and its out-door department, 
from October 1, 1922 to January 1, 
1929 there appeared 1,529 patients 
with diabetes.” Of these, 35 had de- 
veloped subsequent tuberculosis. “Jos- 
lin reports 43 cases of tuberculosis 
among his last published 3,000 cases.” 
The combined number of these cases— 
Mayo Clinic, Brigham Hospital, and 
Joslin’s—totals 5,500. This gives an 
incidence of 1.8 per cent of the total. 
Of the Brigham cases reported from 
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October 1922 to January 1929, 86 per 
cent are dead. Fitz tabulated as fol- 
lows the duration of life in diabetics 
after tuberculosis is recognized (30 
fatal cases) : 

(1) One year or less—19 cases—63 
per cent; 

(2) More than one year and less 
than three years—/ cases—23 
per cent; 

(3) More than three years—4 cases 

—14 per cent. 

We, in the diabetic 

Rhode Island Hospital, 
terested in determining how frequent- 
ly our patients are afflicted by tubercu- 
losis, and our interest was increased 
especially by the report of Sosman 
and Steidl regarding the high incidence 
of a highly fatal type of tuberculosis. 
This clinic comprises 500 active dia- 
betic cases who are seen at varying 
intervals. In general these people are 
of a poorer class such as one would 
expect to see in a free clinic, and as a 
group are probably comparable to the 
type of patients seen at the Brigham 
Hospital. They include people of vari- 
ous nationalities and of varying de- 
grees of intelligence and cooperation. 


clinic of the 
have been in- 


The disease in these patients is natu- 


We 


rally of every degree of severity. 
have available the roentgen-ray find- 
We think it is 


noteworthy that in not a single case 


ings in 408 patients. 


found the hilum type of 
tuberculosis described by Sosman and 
Steidl. We have found five active cases 
of tuberculosis in this group and are 


watching closely one patient whom we 


have we 


consider a potential case. In addition, 
two patients have been treated in the 
tuberculosis 


In both 


clinic who have inactive 


of the ordinary apical type. 
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of these patients the tuberculosis was 
present before the development of dia- 
betes. Both of these patients are alive 
and well, one of them in spite of a se- 
vere diabetes which is well controlled. 
The patient whom we regard as a po- 
tential case of tuberculosis is a young 


is also negative. Roentgen-ray exam- 
ination of this patient made in 1928 
was reported as follows: ‘“Roentgen- 
ray of the chest shows no definite 
pathology”. A second roentgen-ray 
examination made six months later 
was reported as follows: “The right 


Willian rye ly 


2-10-62 


Fic. 1. Case W. H., February 1932. 


man of 26 years of age, with severe 
diabetes who has reported undoubted 
hemoptysis. This patient also has a 
history of pleuritis sicca on several oc- 
casions in the past and also of gross 
hemoptysis four or five years ago. In 
spite of this history he has none of 
the ordinary symptoms of tuberculosis 
and physical examination is negative. 
A single examination of the sputum 


costophrenic sinus is shallow. ‘There 
is definite density of the structures in 
the region of the lung roots. There 1s 
abnormal density of lung markings in 
the midportion of the right lung 
There are many small ring-like shad- 
ows in the lower lobe of the right 
lung suggesting dilated — bronchi.” 
Roentgen-ray examination made i 
February 1932 was reported as fol- 
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lows: “Examination of the chest 


shows generalized increased markings 
throughout the lung fields. There ap- 
pears to be some beading of the mark- 


ings upward into the apex. There is 


a. 2. © 


a small area of dullness in the fourth 
interspace anteriorly. There are nu- 
merous small dense calcified areas in 
the region of the lung roots, partic- 
ularly in the left, of 
previous healed infection.” The roent- 
gen-ray of the chest of this patient is 


shown in figure 1. 


suggestive 


A brief résumé of our five active 


cases is as follows: 


ase 
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Case I 
E. R., female, age 31, duration of diabetes 
nine years, of tuberculosis three years and 
X-ray findings in June 1928 


ten months. 


were as follows: “There is an area of mot- 


tled dullness projecting outward from the 


1929 


II, July 


vessels into the right 
the and 


There is a large 


great 
axilla the 
third right anterior ribs. 

the 
large 


regi m of the 


and at level of second 


ring-like shadow in second interspace 
Findings 
in this area but 
could be due to a tuberculous process. There 


is dullness also in the lower lobe of the left 


probably due to a cavity 


lung abscess 


Suggest a 


lung just above the diaphragm shadow. No 
The dull- 
ness in the left lower lobe could be due to 
The dullness could be due to 


evidence of fluid in the left chest. 


tuberculosis. 
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consolidation also”. This patient was 
treated very successfully by pneumothorax. 
She was discharged from the sanitorium 
within a few months and is doing very well. 
She is afebrile, has no cough or sputum 
and the disease is apparently arrested. 


ra 
Fic. 3. 


Case II 

J. H., male, age 64, duration of diabetes 
four years, of tuberculosis three years. 
Roentgen-ray findings July 17, 1929 (fig- 
ure 2) were as follows: ”’There is a marked 
cloudiness and infiltration at the left top 
and right mid-chest and also definite mot- 
tling in the left base consistent with tuber- 
culosis.” The patient is in a sanatorium. 
The findings two years later, June 1931, 
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revealed scattered tuberculosis in the greater 
part of both lungs and a cavity in the 
left lung. The patient is afebrile, but has 
a persistently positive sputum. His general 
condition seems to be very good. “However, 
his prognosis can only be considered fair 


Case III, February 1930. 


because of the danger of a generalized dis- 
semination of the disease from the open 
cavity. He is sugar free or occasionally 
has a very slight trace of sugar in the urine 
on an ordinary diabetic diet without insu- 
lin.” 
Case III 

J. H., male negro, age 37, duration of 
diabetes seven years, of tuberculosis ten 
months. Roentgen-ray on February 18, 
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1930 and January 2, 1931 showed negative 
lung fields (figure 3). The patient, how- 
ever, continued to feel badly, losing weight, 
etc., and another roentgen-ray taken July 
1, 1931 showed the following (figure 4): 
“Examination of the chest shows extensive 
mottled dullness on the right between the 


John Vers 
I-17 4i 


Fic. 4. Case 


third and fourth ribs anteriorly. The find- 
ings are those usually seen with a tubercu- 
lous process. The entire left lung is clear.” 
He, too, is at present in a sanatorium. The 
latest report from the sanatorium is as fol- 
lows: “In regard to the case of J. H., 
would say that he is taking 70 units of 
insulin daily, and usually has only a trace 
of sugar in his urine. He is a bilateral 
case and has not been given pneumothorax. 
He has gained ten pounds since admission 


III, July 
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and is doing fairly well for a bilateral case. 


The outlook is still uncertain.” 


Case IV 
V. C., male, age 54, duration of diabetes 
six years, positive evidence of tuberculosis 
June 1932 when he began to complain of 


1931. 

cough, loss of weight, and fatigue. His 
diabetes is of a mild nature. He is on a 
house diet excluding sweets, without insu- 
lin. He is at present in the Charles V. 
Chapin Hospital in the tuberculosis ward 
and is doing very well. He is afebrile and 
has shown only one positive sputum. Earlier 
in the course of his diabetes the chest 
roentgen-ray findings were negative, but a 
second roentgen-ray in June 1932 showed a 
tuberculous infection in the right upper lobe. 
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Case V 

B. C., age 50, duration of diabetes two 
years, of tuberculosis about fourteen months. 
Patient has family history of tuberculosis. 
Routine roentgen-ray examination in May 
1931 was reported as follows: “Examina- 
tion of the chest shows definite, fine in- 
creased density scattered throughout both 


creased density of the bronchial markings, 
but no definite evidence of tuberculosis.” 
She continued to feel well after the diabetic 
condition was brought under control and 
felt well until May 1932 when she com- 
plained of pain in her chest, weakness, loss 
of ten pounds weight and of a generally 
run-down condition. She was admitted to 


Fic. 5. Case V, May 1931. 


lung fields, slightly more in the right than 
the left. The appearance is suggestive of 
infection of the lungs, possibly tuberculosis.” 
(Figure 5). Physical examination and 
sputum were negative. The patient remained 
in bed all summer under the care of her 
family physician who completely disre- 
garded the diabetic condition and gave her 
a high calory diet without insulin. She 
returned to the clinic in December 1931 
with marked glycosuria and a fasting blood 
sugar of 250 mg. per 100 c.c. She had lost 
nine pounds in weight; we attributed this 
loss to the uncontrolled diabetes. Roentgen- 
ray at that time was reported as follows: 
“Examination of the chest shows some in- 


the tuberculosis ward of the Charles V. 
Chapin Hospital and was discharged from 
there June 1, 1932, with the diagnosis of 
healed tuberculosis. She has remained in 
good condition since then. 


SUMMARY AND CONCLUSIONS 
1. In our clinic comprising 500 ac- 
tive diabetic patients, 408, or 81.6 per 
cent, unselected cases have had roent- 
gen-ray examination of the lungs. 
2. Five, or 1.2 per cent, showed 
positive roentgen-ray evidence of tu- 
berculosis. 





The Incidence of Tuberculosis in Diabetes 


8» 3. The prognosis in one case is un- 
favorable or uncertain, but in the re- 


IC . . . . 

id maining four it is good. 

1 4. It is of interest to note that none 
3S of our active cases has shown the ser- 
y ious type of tuberculosis described by 


Sosman and Steidl. 

5. The incidence of tuberculosis in 
our group corresponds closely to that 
noted in other recently published sta- 
tistics. 

6. All of our cases of active tuber- 
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culosis seen since this study was un- 


dertaken are alive. The longest dura- 


tion of the tuberculous infection in 


this group is three years and ten 
months. 
7. In our experience tuberculosis 


has not occurred any more frequently 
in diabetics than in non-diabetics. In 
those cases in whom tuberculosis has 
developed it has not run a more un- 


favorable course than in non-diabetics. 
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Primary Hypochromic Anemia* 


Its Importance in Medical and Surgical Diagnosis 


By Joun E. Waker, M.D., F.A.C.P., Opelika, Alabama 


YPOCHROMIC anemia in 
Hisar is generally considered as 

secondary to some other disease 
process, such as hemorrhage, malig- 
nancy, infection, or nephritis. This 
view has prevailed so long that “hypo- 
chromic anemia” and “secondary ane- 
mia” are often used as synonymous 
terms. In recent years, however, a type 
of hypochromic anemia has been rec- 
ognized as an independent disease. The 
condition may be referred to as pri- 
mary hypochromic anemia. It occurs 
almost exclusively in women. Achlor- 
hydria is nearly always present. One 
of the most characteristic features of 
the disease is a rapid, almost dramatic, 
response to iron therapy in massive 
doses. Its recognition is of great im- 
portance, not only because it requires 
a specific type of therapy, but also be- 
cause of the possibility of its confu- 
sion with anemia due to chronic hem- 
orrhage. The common assumption that 
a “cause” must be found for every 
case of hypochromic anemia is errone- 
ous and may lead to ineffective treat- 
ment. 

Textbooks of medicine contain no 
description of primary hypochromic 
anemia. Likewise, the special treatises 
on hematology do not describe it, ex- 


*Received for publication September 29, 
1932. 


cept that Naegli' gives a short ac- 
count of its essential features, calling 
it “chronic chlorosis”. Knud Faber’ 
accurately described the disease in 
1913. Recent interest, however, dates 
from the paper published in 1929 by 
Kaznelson, Reimann, and Weiner.’ 
They refer to it as achylic chlorane- 
mia, Other terms that have been used 
are chronic hypochromic anemia (Alt- 
schuller*), chlorotic anemia with achlor- 
hydria (McCann and Dye’), achylic 
anemia (Schulten*®), essential hypo- 
chromic anemia (Schulten’), hypo- 
chromic anemia with achlorhydria 
(Waugh*), idiopathic hypochromemia 
(Mills®), idiopathic secondary anemia 
(Watkins'®), chronic chlorosis and 
chlorotic anemia ( Mettier and Minot"'), 
chronic microcytic anemia (Witts’*). 
I prefer the term primary hypochro- 
mic anemia as introduced by Dame- 
shek.1* The condition is obviously 
not chlorosis. The age distribution 1s 
entirely different. Moreover, chlorosis 
was frequently accompanied by hyper- 
acidity. The hyperacidity was some- 
times so marked in chlorosis that the 
possibility of an accompanying peptic 
ulcer was considered (Rosenow"™). 

I have recently encountered four 
patients with primary hypochromic ane- 
mia. The case histories of two of them 
are below. 
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Case I 

C. M., female, aged 41, ambulant, first 
seen January 24, 1931, complaining of gen- 
eral weakness. Her general health had been 
good prior to the present illness. There had 
been two attacks of influenza, eleven and two 
years ago respectively. The patient had been 
married for twenty years. One child was 
living and well. The menses were regular, 
lasted three to four days, and were described 
as being profuse. 

The onset of the present illness had been 
gradual. About three years ago she began 
to tire easily. This had increased, until re- 
cently any exertion caused shortness of 
breath. The tongue had become markedly 
sore, off and on during the illness. There 
had been aching in both thighs extending to 
the knees. The appetite had been good. Pa- 
tient stated she had been told that all 
of her trouble was due to excessive loss of 
blood at the menstrual periods and that no 
improvement could be expected without an 
operation to correct this abnormality. 

Examination showed a pale, middle-aged 
woman, 63 inches high and weighing 129 
pounds. The sclerae were clear. The tongue 
was smooth, red, and showed a few super- 
ficial ulcerations at the margins. The gen- 
eral physical examination revealed no ab- 
normality. The liver and spleen were not 
palpable. The reflexes were normal. The 
vibratory sense was not impaired. The uterus 
otherwise there was no 
Fluoroscopic examina- 


was retroverted, 
pelvic abnormality. 
tion of the heart, lungs, and stomach showed 
no abnormality. 

Laboratory Examination: Blood hemoglo- 
bin, 48 per cent (Newcomer-Klett glass 
standard, 15.3 gms. per 100 c.c. being con- 
sidered 100 per cent); red blood cells, 
3,520,000 per cubic millimeter; color index, 
0.7; white blood cells, 5,550 per cubic milli- 
meter; neutrophiles, 62 per cent; eosino- 
philes 4 per cent; basophiles, 1 per cent; 
lymphocytes, 30 per cent; monocytes, 3 per 
cent. There was moderate poikilocytosis and 
anisocytosis, microcytes being especially nu- 
merous. The red blood cells were obviously 
hypochromic. There was no evident abnor- 
mality of the platelets. On two examinations 
there was no free hydrochloric acid in the 
gastric contents after an Ewald meal, and 
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the total acidity was 11 per cent. There was no 
lactic acid nor occult blood. The urine con- 
tained no urobilinogen (Ehrlich’s aldehyde 
reagent) and was otherwise normal. There 
was no occult blood in the stools and no 
parasites nor ova. The blood serum was pale ; 
icterus index six. The Wassermann reaction 
was negative. 

The patient was given nine Blaud’s pills 
(U. S. P.) a day and forty drops of dilute 
hydrochloric acid after each meal. In addi- 
tion, a diet was prescribed which included 
fresh lean meat, green vegetables, cooked 
fruit, and fresh fruit each day. 

The hemoglobin increased to 83 per cent 
in four weeks and to 90 per cent in six 
weeks. The symptoms disappeared entirely. 
The pills were then reduced to three a day, 
but the patient, against advice, left them off 
entirely. After three months without iron, 
the hemoglobin had decreased to 70 per cent. 
The pills were then resumed, nine a day. 
At the end of four additional months the 
hemoglobin was 111 per cent. Four months 
later she had again relapsed, hemoglobin 73 
per cent. Patient stated that she saw no 
need of regular visits for hemoglobin de- 
terminations and dosage adjustment, for she 
had learned when to take iron merely from 
her subjective sensations. 


Case II 

C. H., female, age 40, ambulant, was first 
seen March 3, 1932, complaining of stomach 
trouble and prolonged slight elevation of 
temperature. The patient had been married 
twelve years; there had been no pregnan- 
cies. Four years before an operation had 
been performed for the removal of an ova- 
rian tumor. The past history had otherwise 
been uneventful. 

The patient attributes the onset of the 
present illness to an attack of influenza two 
years ago. Since then she has had frequent 
afternoon elevation of temperature reaching 
from 99% This 
has led to her supervision as a tuberculosis 
suspect. She has gradually developed marked 
shortness of breath. She has vomited fre- 
quently on slight provocation. There is an 
almost constant feeling of discomfort in the 
epigastrium, amounting almost to pain. Ab- 
There 


degrees to 100% degrees. 


dominal flatulence has been marked. 
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have been two recent attacks of diarrhea. 
The patient has lost her appetite for meat 
and has eaten very little meat during the 
past three years. The menses are regular 
and profuse. 

Examination: The patient was an ex- 
tremely pallid woman; weight 111 pounds 
and height 62 inches. The tongue was smooth 
and pale. The general physical examination 
revealed no abnormality. The pelvic organs 
were normal. Reflexes were normal; vibra- 
tion well perceived. Fluoroscopic examina- 
tion of heart, lungs and stomach showed 
no abnormality. Electrocardiograph was 
normal. 

Laboratory Examination: Hemoglobin, 30 
per cent; red blood cells, 2,670,000 per cubic 
millimeter ; color index 0.6; white blood cells 
2,800 per cubic millimeter; neutrophiles, 56 
per cent; basophiles, 1 per cent; lympho- 
cytes, 20 per cent; monocytes, 9 per cent. 
One normoblast seen in counting 100 leuko- 
cytes. Slight poikilocytosis was present, 
and marked anisocytosis with microcytes 
predominating. Marked hypochromia. The 
platelets appear normal. Gastric contents: no 
free hydrochloric acid; total acidity, 6 per 
cent; no blood or lactic acid. Icterus index, 
6. The urine contained no albumin, sugar, 
casts, or urobilinogen. There was no occult 
blood, nor any parasites or ova in the stools. 
The Wassermann and Kahn reactions were 
negative. 

Exactly the same treatment was given as 
in Case I, except that the Blaud’s pills were 
increased to 12 a day. Three weeks later 
the hemoglobin was 60 per cent; after six 
weeks it was 80 per cent, and after nine 
weeks, 93 per cent. The leukocytes never 
increased above 4,000. There was no fur- 
ther gastric distress or fever after the hemo- 
globin reached 60 per cent. 


The other two patients were also 
women, aged 35 and 38 years respec- 
tively. Both had achlorhydria. The 
hemoglobin of one was 60 per cent, 
and of the other 63 per cent. Both im- 
proved rapidly on 9 Blaud’s pills a 
day. 


John E. Walker 


ETIOLOGY 

The etiology of the condition is ob- 
scure. It is probable that the achlor- 
hydria and the anemia are both the 
result of a constitutional defect, rather 
than that the anemia is a result of the 
achlorhydria. Dameshek’® — suggests 
that the disease is possibly related to 
the deficient gastric digestion of or- 
ganic iron. Many of these patients, 
like Case II above, give a history of 
eating very little meat. This aversion, 
however, may be a simple result of the 
achlorhydria, and is not necessarily 
concerned in the etiology of the condi- 
tion. Certainly, large quantities of 
meat in the form of liver, as used in 
the treatment of pernicious anemia, 
have no influence on the condition. 

Although primary hypochromic ane- 
mia and pernicious anemia have dis- 
similar blood pictures and require en- 
tirely different types of therapy, there 
appears to be a link between the two 
diseases. Schulten calls attention to 
the fact that primary hypochromic ane- 
mia and pernicious anemia may occur 
in different members of the same fam- 
ily. He also cites from the literature 
two instances of individuals with pri- 
mary hypochromic anemia who later 
developed pernicious anemia. Dame- 
shek has seen a similar change from 
one type to the other. 

One of the most surprising features 
of this newly recognized disease is its 
great incidence. It is unquestionably 
far more common than pernicious ane- 
mia. Witts estimates that among every 
100 persons with achlorhydria, there 
will be 20 individuals with primary 
hypochromic anemia and 10 with per- 
nicious anemia. My own four cases 
were encountered among 250 consecu- 
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tive ambulant patients. 
patients there was not a single case of 
pernicious While 
greatly predominate, men are not im- 


anemia. women 
mune to primary hypochromic anemia. 
One of the seven cases reported by 
Dameshek was a man. Fourteen per 
cent of the 117 cases studied by Witts’” 
were in men. 

About half the cases occur between 
the ages of 30 and 42 years. The dis- 
ease becomes much less frequent after 
the menopause, although it does not 
disappear entirely. One of the Mills® 
patients was 58 years old, and another 
'° has observed three in- 


Mills 


that pregnancy is merely a complica- 


61. Strauss 
stances in pregnancy. believes 
tion of the disease and does not play 


any part in its etiology. 
SyMPTOMS 


The symptoms consist as a rule of 
the usual symptoms of anemia, name- 
ly, shortness of breath, palpitation, 
weakness and dizziness. These symp- 
toms are sometimes surprisingly slight 
considering the degree of anemia. In 
addition, there may be numbness and 
the 
complaints, such as loss of appetite. 
Many of 


tingling of extremities. Gastric 
and diarrhea are frequent. 
the patients give a history of profuse 
menstrual periods, Long continued low 
fever may occur, as in pernicious ane- 
mia. This fever may cause tubercu- 
losis to be suspected, as in Case I] 
above. Aching in the limbs and joints 


is frequent. 
EXAMINATION 


The patients appear very pale. The 
pallor, often alabastrine, contrasts with 
the yellowish tint of pernicious anemia. 


Among these 
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The tongue is red in a large propor- 
tion of the cases. Typical Hunterian 
glossitis may be present. Koilonychia 
(spoon-shaped nails) is often marked. 
The 
\chlorhydria is present in almost all 
of the patients, though the finding is 


spleen is sometimes palpable. 


not as absolute as in pernicious anemia. 


Dameshek has noted postero-lateral 
sclerosis, though this is rare. 

The hemoglobin may be as low as 
15 per cent (Dameshek'*). The color 
1.0, but the red 
a rule more reduced than 


Mi- 


This is obvi us 


index is much below 
cells are as 
in the figures given for chlorosis. 
crocytes predominate. 
not only from the examination of the 
smear, but has been shown by careful 
measurements of the diameters of the 
red cells by McCann and Dye® and by 
Schulten.’ 
kilocytosis and anisocytosis. Nucleated 


There is considerable poi- 


red cells are rare. Leukopenia is pres- 
ent as a rule. The icterus index is low, 
and the urine contains no more than a 


trace of urobilin, if any. 


DIAGNOSIS 


The blood picture of primary hypo 
chromic anemia sharply separates it 
from pernicious anemia. Unlike perni- 
cious anemia, however, the blood pic- 
ture of primary hypochromic anemia 
is not pathognomonic. Knowledge of 
the primary form of hypochromic ane 
mia in no way eliminates the necessity 
of a very thorough examination for 
known causes of secondary hypochro- 
mic anemia, such as infections, nephri- 
tis, occult malignancy, or occult hem- 
orrhage. The leukopenia helps to rule 
out subacute bacterial endocarditis. The 
stools should invariably be examined 


for occult blood, and roentgenological 
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examination of the gastrointestinal 
tract is desirable. Achlorhydria helps 
to establish the diagnosis of primary 
hypochromic anemia if there is no rea- 
son to suspect gastric carcinoma. Fail- 
ure to improve under proper treatment 
should cause early splenic anemia to be 
suspected. 

The greatest difficulty lies in distin- 
guishing between primary hypochromic 
anemia and the anemia of menorrhagia, 
particularly since profuse menstrual 
periods may occur in the former dis- 
ease. If there is no obvious gyneco- 
logical lesion, operation or roentgen- 
ray sterilization should certainly be 
delayed until after a therapeutic test 
with iron, since such a test at the most 
requires only four to six weeks. In 
my opinion, some of the anemias attri- 
buted to functional menorrhagia and 
submitted to roentgen-ray sterilization 
are in reality instances of primary 
hypochromic anemia. This error is all 
the more common on account of the 
prevalent belief already mentioned that 
hypochromic anemia is always second- 
ary to some other process such as 
hemorrhage. Likewise, recognition of 
this disease renders caution necessary 
in attributing anemia to doubtful 
bleeding from hemorrhoids. 


TREATMENT 


The essential feature of treatment 
is the use of iron in large doses. The 
usual small doses of iron are without 
effect. The form of the iron is imma- 
terial, if the dosage is large enough. 
There are three forms in use, any one 
of which is satisfactory. 

1. Blaud’s pills, U.S.P. The dose 
is 9 to 12 five-grain pills a day. The 






pills should be freshly prepared so as 
to guard against failure of disintegra- 
tion. (Each pill contains 30 mg. of Fe 
as FeCO,). Vallet’s mass, U.S.P. (17 
per cent Fe as FeCO,), may also be 
used in doses of 60 grains a day. 

2. Iron and ammonium citrate, 
U.S.P. (17 per cent Fe), is an inex- 
pensive preparation. It can be easily 
prescribed in 25 per cent aqueous so- 
lution, and given diluted in milk or 
water in the dosage of two drams of 
this solution three times a day. To 
prevent any possibility of diarrhea, 
Minot and Castle recommend begin- 
ning with one-half dram doses and 
increasing to two drams three times a 
day. 

3. Reduced iron is the favorite 
preparation in Germany.’ It is given 
in doses of 6 to 10 grams daily. 

It is useless to give proprietary 
preparations of iron and it is needless 
to give iron by injections. 

There is some difference of opinion 
as to whether copper enhances the 
effect of the iron. Mills® is of the 
opinion that it does, and he gave daily 
1/16 grain of copper carbonate (2.1 
mg. Cu) in 90 grains of Blaud’s mass. 
One of the patients observed by Dame- 
shek likewise failed to show satisfac- 
tory improvement until a daily dose of 
0.1 gram copper sulfate (23 mg. Cu) 
was added to the iron. The other six 
cases observed by Dameshek’* im- 
proved satisfactorily on iron alone. 

Considerable weight must be given 
to the findings of Mills. His observa- 
tions were apparently well controlled. 
Five of his patients were kept for 
many months on 60 grains of Blaud’s 
mass daily, without improvement. 
Prompt improvement occurred when 
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copper was added. Witts,’* however, 
is emphatic in his belief that copper 
plays no part in the improvement, for 
the iron preparation used by him was 
practically free of copper, containing 
only 0.01 mg. of Cu in the daily dose. 
This quantity of copper is less than 
that in the ordinary diet. The Blaud’s 
pills used by me were likewise pre- 
pared from a very pure form of fer- 
rous sulfate ( Merck, granular, U.S.P., 
X), the daily dose of 12 pills contain- 
ing only 0.1 mg. Cu. The iron prepa- 
ration used by McCann and Dye con- 
tained 0.36 mg. Cu in the daily dose. 

It appears then that improvement in 
most instances is satisfactory without 
the addition of copper. Whether the 
improvement will be accelerated by the 
addition of copper requires more study 
before being accepted as a proved fact. 
So far, there has been no evidence that 
arsenic is an aid in this type of anemia. 

In addition to iron, I gave my pa- 
tients hydrochloric acid, principally on 
account of the evidence presented by 
Mettier and Minot"! that iron is better 
This 


addition does not seem to be essential, 


absorbed from an acid medium. 


though it will have the same effect in 
relieving gastric symptoms as in achlor- 
hydria from other causes. 

The iron therapy must be continued 
in full until the 
reaches 85 per cent to 90 per cent. 


dose hemoglobin 
Then the dose may be reduced to about 
one-fourth of the previous amount. 
This dosage must be continued indefi- 
nitely in order to prevent relapse, 
unless the patient can report for hemo- 
globin estimations every few months. 
A marked tendency toward relapse is 
one of the features of the disease. 
Some of these patients finally learn 


1439 


themselves to know when they need 
iron. 

Minot and Castle’ 
the fact that 
tained when patients receive a proper 
Such 


call attention to 
the best results are ob- 
diet as well as specific therapy. 
a diet will include fresh and cooked 
fruits, green vegetables and ample ani- 
mal proteins, particularly meat. 

As a rule, six to eight weeks of 
intensive iron therapy is required to 
bring the hemoglobin up to 85 per cent 
or 90 per 
about 40 days for the hemoglobin to 


cent. My cases required 
increase to 85 per cent or 90 per cent. 
Dameshek'* reported a case with an 
initial hemoglobin of 15 per cent which 
increased to 77 per cent in seven 
weeks, and to 88 per cent after an 


additional seven weeks. 


SUMMARY 


Primary hypochromic anemia is an 
independent disease entity occurring 
principally in women between the ages 
of 30 and 42 years. 
almost always present. The blood find- 


Achlorhydria is 


ings are in no essential way different 
from those in anemia resulting from 
malignancy, nephritis, or 


chronic hemorrhage. A thorough search 


infection, 


for such well established causes of 
hypochromic anemia should always be 
made. Knowledge of primary hypo- 
chromic anemia should, however, pre- 
vent a hasty attribution of anemia to 
such causes as functional menorrhagia 
or hemorrhoids. In case of doubt, the 
patient should be submitted to thera- 
peutic test before radical procedures 
are performed. 

One of the most characteristic fea- 


tures of the disease is a rapid thera- 
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peutic response to large amounts of 
iron by mouth, such as daily doses of 
4 grams of Blaud’s pills, or 6 grams 
of ferric and ammonium citrate, or 6 


grams of reduced iron. Small doses of 
iron are not effective. The patients 
should be kept under close supervision 
since relapses are frequent. 
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The Effect of Liver Therapy on the Neurologic 
Aspects of Pernicious Anemia* 


By Paut H. Garvey, M.D., Pau, M. Levin, M.D., and 


Erastus I. Guuwer, M.D., Rochester. 


HE treatment of pernicious ane- 
introduced by 
1926, 


liver, 
Murphy’ in 


mia with 

Minot and 
after the experimental work of Whip- 
ple and his associates, has had a re- 
markable effect on the clinical course 
of the disease. The response of the 


nervous manifestations has been dis- 


cussed by various authors with con- 
siderable difference of opinion. ‘This 
is due partly to the use of different 
criteria in evaluating the results of 
treatment. Some observers have relied 
on improvement of symptoms not nec- 
essarily dependent upon structural res- 
toration, while others have based their 
conclusions on the rigid interpretation 
of abnormal neurologic signs. Another 
cause for confusion is the presentation 
of one or several improved cases, with 
the exclusion of less favorable ones. 
A survey of reports of this type may 
lead to an unwarranted degree of op- 
timism. 

It is the this 
present the results of a study of 47 


purpose of paper to 


cases of pernicious anemia admitted to 


Memorial and Rochester 


the Strong 
*Received for publication July 29, 1932. 
rhrom the Department of Medicine, Uni- 

School of Medicine, 


versit of Rochester 


and the Medical Clinic of the Strong Me- 
Rochester Municipal Hospitals. 


1441 


morial and 


New York 


Municipal Hospitals since the opening 
of these institutions in 1926. The diag- 
noses were established by the usual 
criteria. Only those cases were in- 
cluded in which adequate follow-up 
examinations were made. 

The treatment consisted of the daily 
administration of liver or liver extract 
by mouth without significant periods 


of interruption. The average duration 


f treatment in the entire series was 


One of the patients first 


{ 


25 months. 


v 


took liver in 1924 upon the suggestion 
of Dr. Joseph Roby of Rochester as 
the result of the experimental work 
of Whipple. Another patient has been 
taking desiccated hog’s stomach  in- 
stead of a preparation of liver. As 
the result obtained in this case is sim- 
ilar to those observed in the remainder 
of the series, we have included it with 
the rest. Patients with severe neuro- 
logic symptoms received brewer's yeast 
and cod liver oil in addition to liver 
This was suggested by the 
later by 


therapy. 


case report by Conner* and ’ 
the experimental work of Castle*® and 


of Mellanby.* 
the patients took dilute hydrochloric 


Approximately half of 


acid. 

Of the total of 47 cases, 29 presented 
both symptoms and signs of spinal cord 
degeneration, 10 had symptoms but no 
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signs of nervous system involvement, 
and three had no indication of this 
complication. The remaining five pa- 
tients had prominent psychic disorders 
and are considered solely from this 
aspect ; their period of observation was 
too short to judge the effect of liver 
on their cord symptoms. In 40 pa- 
tients, treatment was regular and un- 
interrupted; this was adequate in 25 
cases, as indicated by a _ consistent 
maintenance of the blood level at four 
million or more red blood cells per 
cubic millimeter; in the remaining 15 
cases, the average blood count was be- 
low this level, usually due to an inade- 
quate intake of liver preparations. 


RESULTS OF LiveR THERAPY 


In the evaluation of the therapeutic 
results obtained by the use of liver, 
two criteria must be employed. First, 
and perhaps most important from a 
clinical standpoint, is the degree of 
symptomatic relief expressed by the 
comfort and rehabilitation of the pa- 
tient. Second, progress or regression 
of the degenerative process in the 
nervous system must be measured by 
signs which depend solely upon struc- 
tural change within that system. 

It is a generally accepted fact that 
certain nervous symptoms respond 
favorably in a majority of patients. 
Most notable among these are pares- 
thesia and ataxia. In 24 of the ade- 
quately treated patients who com- 
plained of paresthesias, 14 reported 
that this symptom improved or disap- 
peared. It remained unchanged in 
four. In six of the patients the pares- 
thesias became more severe, in parallel 
with signs of a steady progression of 
the cord degeneration. In the poorly 
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treated group the proportion of pa- 
tients whose paresthesias improved jis 
smaller. It is interesting that one of 
the patients described the replacement 
of soreness of the tongue by a disa- 
greeable sensation of numbness. 

Ataxia was a prominent feature in 
14 of the well treated cases. In six 
of these cases there was improvement 
in this symptom. In some instances the 
amelioration was striking, in four 
ataxia became definitely worse, and in 
four others it was unchanged. Of four 
inadequately treated patients the atax- 
ia improved in one, and remained sta- 
tionary or progressed in three. 

In gross contrast to the fairly fav- 
orable influence of treatment on symp- 
toms, the objective examination of the 
nervous system in our series indicated 
a progression of the cord degeneration 
in 10 of 17 well treated cases. All but 
one of these showed extension of the 
process to the lateral columns. The 
course in patients with blood counts 
above five million did not differ from 
that in the others of this group. In 
six of the cases the abnormal signs re- 
mained unchanged. Demonstrable im- 
provement occurred in only one case in 
which there was a return of joint sensi- 
bility without return of perception of 
vibration or change in reflexes. Of 10 
patients who received inadequate treat- 
ment the signs progressed in eight and 
remained stationary in two. One pa- 
tient of this group developed paraple- 
gia in flexion, a condition described in 
this disease by Hall and Hirsch.’ 

The possibility of the prevention of 
cord degeneration by the use of liver 
is supported by our data. At the time 
of the original examination the neuro- 
logic findings were normal in 19 pa- 
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tients. Of the nine who were satisfac- 
torily treated, only one developed 
pathologic signs, while this occurred in 
five of the ten poorly treated patients. 

The following case illustrates pro- 
gression of cord degeneration under 


treatment. 
CasE I 

L.G., male, aged 63, was referred by Dr. 
C. P. Thomas for a neurological examina- 
tion, November 12, 1929. He complained of 
mental depression and of numbness and 
tingling in the hands and feet. The family 
history is of unusual interest in that his 
brother, R. G., aged 58, died three months 
previously of a progressive cord degenera- 
tion associated with pernicious anemia. R.G. 
was first examined by one of us when his 
symptoms were identical with those of his 
brother; liver treatment was instituted at 
this time. 

The present illness of L. G. began five 
months previously with mild mental depres- 
sion. This was accompanied after two months 
by persistent paresthesias in the hands and 
feet and impairment of skilled movements of 
the hands. There was no disturbance of the 
gait. Slight soreness of the tongue had been 
present at times. 

On examination, the patient was a well 
nourished man of ruddy complexion. He 
was mentally clear. The expression and 
general behavior indicated considerable anx- 
iety. The neurologic examination was nega- 
tive except for slight awkwardness in 
buttoning the clothes. This was the only 
evidence of incodrdination. Detailed ex- 
amination of deep sensibility revealed no 
abnormalities in either the upper or lower 
extremities. The tendon reflexes, plantar 
reflex, gait and station were all normal. 

The general physical examination was 
negative except for slight papillary atrophy 
of the tongue. 

The laboratory findings were: Blood 
hemoglobin 86 per cent; red blood cells 
4,500,000 per cubic millimeter; white blood 
cells 6,000 per cubic millimeter. The blood 
smear at the time of this examination was 
not definitely abnormal. A gastric analysis 
revealed the absence of free hydrochloric 


acid in the fasting specimen and also in 
those taken after the test meal. The urine 
and stool examinations were negative. The 
cerebrospinal fluid was normal. The blood 
and spinal fluid Wassermann tests were neg- 
ative. 

The diagnosis was pernicious anemia with 
early subacute combined degeneration. Liver 
treatment and diet rich in vitamins were 
instituted. The patient was again seen on 
May 22, 1931. He complained of weakness 
of the Jegs, difficulty in walking, girdle 
sensation and constipation; these symptoms 
had developed since the preceding fall. The 
paresthesias were more severe. The exam- 
ination showed increased tendon reflexes in 
the upper extremities with a bilateral Hoff- 
mann sign. The legs were weak but he 
was able to walk unassisted though with 
an ataxic gait. The knee jerks were pres- 
ent and about normal. The Achilles re- 
flexes were lost. A Babinski sign was 
present on the left. Position sense of the 
toes was greatly impaired and vibratory 
sensation was lost over the bony promi- 
nences of the pelvis and lower extremities. 
He was unable to stand in the Romberg 
position without falling. 

His condition has progressed further so 
that at the present time he is unable to walk 
unless assisted by two persons. The ataxia 
of the hands has become more marked and 
he is unable to write. Paresthesias likewise 
have increased. 

Since November 1929 he has taken six 
vials of liver extract daily and also fresh 
liver twice a week without interruption. 
Blood counts were done at intervals of a 
month. The hemoglobin has varied be- 
tween 95 and 110 per cent; the average red 
blood cell count was 4.1 million per cubic 
millimeter. The color index has been per- 
sistently over 1.0 and the smears have 
shown definite anisocytosis and poikilocy- 
tosis. 

CoMMENT 

In this case the diagnosis was made 
shortly after the onset of nervous symptoms 
and before the characteristic blood picture 
of pernicious anemia had developed. Treat- 
ment was started before objective evidence 
of cord degeneration was present except 
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for impairment of skilled movements of the 
hands. The patient appreciated the simi- 
larity of his condition to that of his de- 
ceased brother and realized the necessity 
for continuous treatment. In spite of this 
the course was slowly but steadily pro- 
gressive. 


The improvement of ataxia under 
liver therapy has been noted. Most 
authors are agreed that the favorable 
response of this symptom is not usu- 
ally paralleled by improvement of deep 
sensibility. In fact, the ataxia may at 
times improve in the face of actual 
progression of the spinal cord lesion 
as evidenced by increasing sensory 
and motor disturbances. Analysis of 
our series shows that deep sensibility 
returned in only one of the six pa- 
tients in whom ataxia improved. Im- 
provement in strength and muscle re- 
education, as suggested by many au- 
thors, are probably important in the 
correction of this symptom. 


Case II 

M. N., a housewife, aged 56, was ad- 
mitted to the Strong Memorial Hospital 
October 22, 1929 and discharged four days 
later. She complained chiefly of numbness 
and tingling of the hands and feet. The 
past and family histories were irrelevant. 
The present illness began two years pre- 
viously with extreme weakness. She was 
confined to bed for three weeks with grad- 
ual but not complete return of strength. 
A short time later she complained of a sen- 
sation of swelling of the legs which was 
slowly replaced by a feeling of numbness 
and tingling below the knees. In December 
1928 numbness and tingling of the hands 
and soreness of the tongue became trouble- 
some symptoms. For six months prior to 
entry she had been unaware of the position 
of her feet and had been unable to walk 
or stand unless assisted. 

Examination: Mentally clear. The skin 
and mucous membranes had good color. 
The tongue was very red and sore, and 


there was slight atrophy of the papillae 
along the edges. The cranial nerves were 
normal. The strength of the upper ex- 
tremities was fairly good. The tendon re- 
flexes in the upper extremities were not 
elicited. There was a considerable degree 
of ataxia with both hands, by the finger to 
nose test. Vibratory sensation was dimin- 
ished over the wrists. Sense of motion 
and position of the fingers was lost 
in one hand (presumably the right). 
The knee and Achilles reflexes were 
absent. The plantar response was flex- 
ion on both sides. There was loss oi 
sense of motion and of position of the feet 
and toes. Vibratory sensation was lost over 
the bony prominences of the pelvis and 
lower extremities. The legs were ex- 
tremely ataxic. Examination of superficial 
sensibility showed a diminution of tactile 
and thermal sensation below the knees. The 
general physical examination was negative. 
The laboratory findings were: Blood hemo- 
globin 86 per cent; red _ blood cells 
3,590,000 per cubic millimeter; white 
blood cells 8,600 per cubic millimeter. 
The differential count was as follows: Poly- 
morphonuclear neutrophiles 67 per cent; 
large and small lymphocytes 26 per cent; 
large mononuclears and transitionals 5 per 
cent; eosinophiles 1 per cent; basophiles | 
per cent. In the smear the red blood cells 
were large and stained deeply. There were 
moderate variations in size and shape. The 
platelets were normal. The chemical exam- 
ination of the blood plasma showed non-pro- 
tein-nitrogen 24 mg. per 100 c.c., sugar 74.9 
mg. per 100 c.c.; icterus index 8. A gastric 
analysis revealed the absence of free hydro- 
chloric acid in both the fasting specimen 
and in those taken after the test meal. Urine 
examination: clear; acid; sp. gr. 1.015; al- 
bumin 0; sugar 0; urobilin 0; micro, occa- 
sional cast and 10-14 white blood cells pert 
high power field. The cerebrospinal fluid was 
clear; pressure 125 millimeters of water; 
normal dynamics; 4 cells per cubic milli- 
meter; Pandy test negative; gold sol curve 
(001100000. The blood and spinal fluid Was- 
sermann tests were negative. 

The diagnosis was pernicious anemia with 
subacute combined degeneration of the cord. 
The patient was advised to take liver, high 
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vitamin diet and was instructed regarding 
Fraenkel exercises. 

Aiter leaving the hospital the patient took 
uncooked fetal calves’ liver for a period of 
four weeks. Three weeks after starting 
treatment she stated that, whereas previously 
she was unaware of the position of her 
lower extremities, “feeling” had 
In May 1931 she was able to walk with the 
aid of a cane and in September she was 
climb 


returned. 


able to get along without a cane, 
stairs and do her housework. 


lower 


The numb- 
ness and tingling of the forearms, 
hands, legs, and feet persisted and became 
even more marked in the upper extremities. 
She was unable to pick up or hold small 

the hands. The [ 
disappeared 


objects with soreness of 


the mouth completely under 
treatment. 

The treatment consisted of uncooked fetal 
calves’ liver, about three and _ one-half 
pounds per week, for a period of four weeks. 
The same amount of uncooked calves’ liver 
was then taken for a period of six months 
and since then she has taken one vial of 
liver extract three times a day. She has 
also taken considerable amounts of cod liver 
been a factor in 


oil which she thinks has 


improvement. In addition to 


systematic 


her general 
the medical treatment, muscle 
coordination exercises were employed. 
urological Examination: December 
Her general health was excellent and 
was no evidence of anemia. The cranial 
The 


upper extremities was very good. 


strength of the 
The bi- 
ceps and triceps reflexes were present but 

inished. Hoffmann’s thumb 
There was no ataxia by the finger 


were normal. 


nerves 


sign was 
absent. 
to nose test except of the right hand when 
the eyes were closed. Vibratory sensation 
was diminished over the wrists, especially 

right. Sense of motion and position of 
fingers was present in the left hand and 
The knee jerks were 
increased on both sides. The Achilles re- 
flexes were present but diminished. <A _ bi- 
lateral Sense 
ot motion and position of the toes was lost 
in both feet. Vibratory sensation was lost 
the bony prominences of the lower 
extremities. Ataxia of both legs was pres- 
the heel to knee test and was more 


absent on the right. 


Babinski sign was present. 


over 


ent hy 
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She 
ataxic The 
The chief dis- 


with the closed. 


slightly 


pronounced eyes 


walked with a gait. 
Romberg sign was positive. 
turbance in superficial sensibility was a 
diminution of pain and tactile sensation over 
the lower forearms and hands. The hemo- 
globin was 75 per cent and the red blood 


cells numbered 4,500,000. 


COMMENT 

This case illustrates several points. First, 
a considerable degree of functional recovery 
may occur in the absence of improvement 
of the neurologic signs. However, there is a 
possibility that postural sensibility partially 
returned as judged by the patient’s descrip- 
tions, although the usual clinical tests failed 
to detect this. Second, while apparent im- 
provement is taking place, evidence of in- 
degeneration may occur, as 


creasing cord 


shown by the appearance of a_ bilateral 
Babinski 
scribed 
crease of ataxia is accompanied by so-called 
improvement of the tendon reflexes. It is 
apparent that this probably 


represents a progression of the spinal cord 


Several observers have de- 


sign. 


cases of this type in which de- 


phenomenon 


degeneration rather than a regression. 


EFFECTS OF CESSATION OF LIVER 


TREATMENT 


Six cases discontinued treatment for 
periods varying from four months to 
three one, the signs and 
symptoms remained stationary over a 


without liver. 


years. In 


period of three years 
In two, mild symptoms occurred dur- 
ing the relapse and improved under 
In two others more 


fol- 


further treatment. 
severe neurologic manifestations 
lowed the cessation of treatment and 
progressed in spite of a satisfactory 
regenerative response of the blood to 
further administration of liver. The 
sixth patient, in whom there were signs 
of posterior column involvement, 
showed progressive neurologic mani- 
festations after a four month lapse of 
per- 


treatment notwithstanding the 
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sistence of high blood levels during 
this period (blood hemoglobin 105 per 
cent; red blood cells 5,400,000 per 
cubic millimeter ). 

Psychoses. Prominent 
manifestations were present in five 
patients. In two, there was a state of 
confusion; these patients responded 
well to treatment. The symptoms 
were more severe in three patients, 
who progressed in spite of fairly high 
blood levels and died three to five 
months after the onset of the psy- 
choses. 


psychotic 


Discussion 

Mention has been made previously 
of the conflicting opinions expressed 
by various authors concerning the ef- 
fects of liver on the neurologic mani- 
festations of pernicious anemia. This 
diversity, it was noted, may be partly 
explained by a difference in the cri- 
teria employed in determining the effi- 
cacy of treatment. Confusion still ex- 
ists, however, when objective phe- 
nomena alone are considered. Cursch- 
mann® has expressed himself definitely 
as denying any beneficial influence 
whatever of liver upon the spinal cord 
changes of the disease. He makes the 
statement “I have as yet not seen a 
single case of pernicious anemia in 
which the spinal symptoms, especially 
the sensory, motor and reflex disturb- 
ances, have been improved by liver 
treatment”. In contrast are Ungley and 
Suzman’, who claim that, provided the 
treatment be adequate, considerable 
improvement in the neurologic lesion 
may be confidently expected. They 
found that vibration and joint sense 
returned in a number of their cases 
and that a Babinski sign disappeared 
in five out of nine cases. They con- 


cluded that “all signs and symptoms 


of cord involvement may disappear.” 


A number of other authors have 
taken intermediate positions. Smith- 
burn and Zerfas*, in a report based on 
a study of 115 cases of pernicous ane- 
mia, concluded that “improvement may 
occur in the neural and_ psychic 
changes” but also that “‘changes may 
develop for the first time or may 
steadily progress’ during adequate 
treatment with liver extract. Needles® 
has recently reported a series of 25 
cases of pernicious anemia complicated 
by subacute combined degeneration, 11 
of whom received adequate liver 
treatment. Signs of subacute com- 
bined degeneration appeared in five 
despite therapy, in four they remained 
stationary, while in two there was 
some evidence of improvement. In 
the two cases in which improvement 
occurred it concerned symptoms rather 
than signs. 

In our series of 40 patients of per- 
nicious anemia who received uninter- 
rupted treatment with liver for an 
average period of 25 months, 27 pa- 
tients presented signs of cord degen- 
eration. Of these the treatment was 
adequate in 17 and in 10 the treatment 
was insufficient to maintain the proper 
blood levels. Of the well treated 
group subjective improvement, ex- 
cluding the effect on paresthesias, oc- 
curred in six cases while evidence of 
favorable improvement on the neural 
process occurred in but one. As has 
been noted, in this case the improve- 
ment consisted of a return of joint 
sense in the lower extremities without 
return of vibration sensibility or 
change in the reflexes. In 10 of the 
17 patients who received adequate 
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treatment there was objective evidence 
of progression of the cord degenera- 
tion, while in six the signs remained 
stationary. Of the patients who at 
their first examination presented no 
evidence of cord involvement, further 
observation showed that only one of 
nine well treated cases, and five of 10 
poorly treated ones developed signs of 
cord degeneration. 

While the number of patients stud- 
ied in this group does not justify 
definite conclusions, certain deductions 
may be entertained. In the majority 
of cases of this series the spinal cord 
degeneration associated with pernicious 
anemia has progressed in spite of liver 
The rapidity of progression 
In some patients the 


therapy. 
variable. 
degenerative process seemed to pro- 


was 


gress relentlessly ; while in others, per- 
haps the majority, the progress of the 
neural changes was retarded. That im- 
provement in cord changes is unusual 
is not surprising when one considers 
the character of the lesion and the in- 
ability of axis cylinders once destroyed 
Davison’®, in an inter- 
the 


to regenerate. ai 


esting histopathologic study of 
cords of 17 cases of pernicious anemia 
with subacute combined degeneration, 
found progressive glial changes in the 
seven cases which were treated with 
The untreated cases observed 
prior to the institution of liver treat- 
ment failed to show this glial reaction. 
The myelin sheaths and the axis cylin- 
ders in treated cases were not differ- 
ent from those in the untreated ones. 
He assumed that liver therapy caused 
a reduction in the amount or in the 
strength of the hypothetical toxin and 
therefore allowed the glia to prolifer- 
ate and replace the damaged tissue. 


liver. 
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It has not been definitely decided 
whether the axis cylinder or the mye- 
lin sheath is primarily affected in com- 
the cord 
anemia. 


bined degeneration of 
associated with 
While both structures are eventually 
destroyed, some investigators believe 
that the myelin sheath is affected first. 
If this is correct, institution of treat- 


pernicious 


ment may lead to functional restora- 
tion of the partly damaged nerve fiber. 
In this connection we may refer to 
Case II. This patient noted that the 
sense of position of her extremities 
improved to a certain degree several 
weeks after she began liver treatment. 
It is difficult to ascribe this partial re- 
turn of position sense to any other 
factor but liver treatment. 


CONSTITUTIONAL FACTORS 


It is recognized that there is a defi- 
nite tendency for pernicious anemia to 
occur in several members of a family. 
It is also a common observation that 
the disease occurs more frequently in 
individuals of a certain constitutional 
type. Among the characteristics of 
this type are fair complexion and pre- 
mature graying of the hair. That 
there may be a familial tendency to the 
development of severe nervous mani- 
festations is suggested by the patient 
presented as Case I and his brother 
In both, the 
clinical 


who is mentioned there. 
the 
Symptoms be- 


initial symptoms and 
courses were similar. 

gan at relatively high blood levels and 
the cord degeneration progressed in 


spite of continuous treatment. 


TREATMENT 


Several factors must be considered 
in the treatment of pernicious anemia 
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accompanied by nervous manifesta- 
tions. To be effective it should be 
given before degenerative changes in 
the cord are well established. We feel 
that treatment begun at this time is of 
value in the majority of patients, in 
the prevention of serious cord lesions. 
Certain patients, however, fail to re- 
spond in a favorable manner ; in these 
the cord degeneration progresses in 
spite of persistent treatment. 
Continued treatment appears advis- 
able, as its interruption in several cases 
has been followed by aggravation of 
signs and symptoms referable to the 
nervous system. In one case, after 
liver was discontinued for a period of 
four months, the patient returned with 
more pronounced neurologic symptoms 
and signs although her red blood cell 
count was 5,400,000 and her blood 


hemoglobin 105 per cent. 
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The opinion has been expressed 
that whole liver is more effective in 


subacute combined 


the treatment of 
degeneration than liver extract. As all 
the patients in our series received both 
forms of treatment, we are unable to 
draw conclusions regarding their rela- 
tive merits. The use of concentrated 
vitamin preparations has furnished no 
definite evidence of their value. 
CONCLUSIONS 

The use of liver is the most impor- 
tant measure in the treatment of per- 
nicious anemia in all of its manifesta- 
effects have been 


tions. Favorable 


noted in the amelioration of neuro- 
logic symptoms and possibly in a pre- 
vention or retardation of the spinal 
cord degeneration. In our opinion im- 
provement in neurologic signs is un- 


usual. 
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Cinchophen Hypersensitiveness* t 


A Report of Four Cases and a Review 


By CuHartes L. SHort, M.D., and WALTER 


SAUER, M.D., F.A.C.P., 


Boston, Massachusetts 


INTRODUCTION 

L.THOUGH cinchophen and its 
compounds have been used in 
medicine for about twenty-four 

years, only recently have possible dan- 
gers from this drug been at all well 
known to the profession. While scat- 
tered reports of comparatively mild 
toxic side-actions are found in the lit- 


1913 on, Worster- 


Drought’s' case (published in 1923) 


erature from 
of toxic hepatitis due to atophan was 
the first to call attention to this most 
cinchophen 


serious complication of 


therapy. Three later, Evans,° 
Glover,® and Willcox* added additional 
cases to the British literature. In this 


country, Miss F. M. Painter, Assistant 


years 


Editor of the Case Records of the 


Massachusetts General Hospital, ob- 
served from 1922 on several fatal cases 
of liver atrophy apparently following 
the use of weldona (a_ proprietary 
antirheumatic containing cinchophen ). 
This observation was referred to by 
Cabot, 


phen 


who did not recognize cincho- 
as the offending agent in the 
1932. 
Massa- 
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7From the Medical Clinic of the 
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rial for the study of crippling disease, 
Medical School, Massa- 


Harvard Boston, 


chusetts ). 


preparation. In the last five years, re- 
cases of liver damage in 


had 


have increased in an alarming fashion. 


ports of 


patients who taken cinchophen 
Rabinowitz® in 1930 was able to collect 
50 such cases, with 25 deaths and 20 


autopsies. It is probable, of course, 
that many of these cases are not re- 
ported and that many more patients 
with liver atrophy of apparently un- 
known etiology would, on careful 
questioning, have revealed the previous 
use of the drug. In view of these facts, 
the therapeutic use of cinchophen may 
well be again evaluated, as the number 
of reported cases would seem to pre- 
clude mere coincidence. 

The lesion produced in the liver is 
not distinctive. It resembles very close- 
ly acute yellow atrophy due to other 
agents or of unknown etiology, or, 
when destruction is not so complete, 
the subacute yellow atrophy or toxic 
cirrhosis of Mallory.’ The wide varia 
tion in the dosage of the drug neces- 
sary to produce liver damage would 
seem to indicate that certain individ- 
uals have an idiosyncrasy or hypersus- 
ceptibility, while others enjoy a relative 
immunity and are able to take large 
doses over a long period with impunity. 

It is proposed in this paper to re- 
serious cases of 


\ iew, not the more 
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liver damage due to cinchophen, but 
cases, principally of skin manifesta- 
tions, which seem to demonstrate a 
true allergic reaction to the drug. It 
is believed that a review and analysis 
of these relatively minor complications 
may aid in the elucidation of the he- 
patic reactions. Four cases personally 
observed are also presented, one of 
them demonstrating a marked hyper- 
susceptibility to cinchophen and to its 
compounds in a hypersensitive indi- 
vidual who also gave altered responses 
to a variety of other agents. 


PHARMACOLOGY 


Cinchophen, or phenyl - quinoline - 
carboxylic acid, was first used thera- 
peutically under the name of atophan 
by Nicolaier and Dohrn® in 1908. Sev- 
eral compounds of this drug have also 
been introduced, the most commonly 
employed being neocinchophen (toly- 
sin, novatophan) or the ethyl ester of 
methyl cinchophen. The combination of 
iodine with cinchophen has been held, 
without clear evidence, to be especially 
efficacious in the treatment of rheu- 
matic diseases, resulting in the sale of 
two proprietary remedies: oxyl-iodid, 
said to be the hydro-iodid of cincho- 
phen, and farastan, or mono-iodo-cin- 
chophen. Atophanyl, diiodoatophan, 
biloptin, quinophan, agotan, pheno- 
quam, leucotropin, fantan, iriphan and 
weldona are listed by Rabinowitz® as 
congeners of cinchophen. In addition 
it is probable that cinchophen or its 
derivatives make up a part of a large 
number of popular remedies for arth- 
ritis, thus adding a dangerous unknown 
quantity to the widespread use of the 
drug. 

The actions of cinchophen and neo- 
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cinchophen resemble very closely those 
of the salicylates. Hanzlik® has sum- 
marized the literature in a review pub- 
lished in 1926. Briefly, the actions in- 
clude: 


1. An increase in uric acid excretion 
through direct action on kidney 
permeability ; 

. An antipyretic effect, not gained 
through depression of the metab- 
olism, but through sweating and 
peripheral vasodilatation ; 

. Analgesia, of unknown cause; 
Depression of the leukocytes in 
rheumatic fever. 


There is no deftnite evidence of a 
choloretic or antichemotic action, and 
any antiphlogistic effect is doubtful, 
unless perhaps through alteration in 
permeability of the capillaries or artic- 
ular tissue or both, which might facili- 
tate absorption. There are no data as 
to whether, as in the case of the salicy- 
lates, these drugs exert a depressant 
action on the streptococcus immune 
bodies; but Derick et al'® have shown 
that neocinchophen will nearly com- 
pletely inhibit the formation of circu- 
lating antibodies in serum sickness due 
to horse serum. Cinchophen and neo- 
cinchophen are equally effective with 
the salicylates in relieving the symp- 
toms of rheumatic fever. They are 
likewise not to be regarded in any way 
as specific in this disease, but represent 
a fortunate combination of analgesia 
and antipyresis. The analgesic action 
of the cinchophen compounds has been 
extended to other diseases causing 
long-continued pain, notably chronic 
arthritis, again without evidence of 
any specific effect on its course and 
with such improvement as occurs prob- 
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ably attributable to more normal use 
of the joints. 

Both cinchophen and neocinchophen 
are but slightly soluble in water. The 
acidity of the former produces some 
irritation in the throat and stomach. 
It is probable that absorption of these 
drugs is nearly complete in the intes- 
tinal tract. The exact mode of excre- 
tion is not known, but the prevailing 
evidence goes to show that they are 
largely destroyed in the body with 
only slightly changed oxidation prod- 
ucts being discovered in small amounts 
in the urine. Recently Lichtman™ has 
found that in normal subjects, follow- 
ing the ingestion of 0.1 to 0.9 grams 
of cinchophen, amounts up to 21 per 
cent of oxy-cinchophen, 2 (ortho-hy- 
droxy ) - phenyl-quinoline-4- carboxylic 
acid, appear in the urine in the course 
of twenty-four hours. Excretion of 
this substance begins in two to three 
hours and is usually complete in twen- 
ty-four. He believes that oxy-cincho- 
phen represents an intermediary prod- 
uct in the destruction of cinchophen 
by the liver. He has devised a simple 
colorimetric method for its quantita- 
tive determination in the urine. The 
results may be interpreted as a test for 
liver function, an increased excretion 
showing an interference in the catabo- 
lism of cinchophen beyond the stage 
of oxy-cinchophen due to diseased 
liver cells. In view of what is known 
concerning the effects of cinchophen 
upon the liver, we would be reluctant 
to advocate the use of this test, al- 
though the author has as yet observed 
no deleterious action in cases of he- 
patic disease. 

The usual dosage of cinchophen and 
22.5 to 45.0 


aero 


its compounds is from 
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grains (1.5 to 3.0 grams) daily. It 
has been found that from 10.0 to 13.0 
grams of cinchophen and 11.0 to 16.0 
grams of neocinchophen are _ neces- 
sary for complete effect, similar to sal- 
icylization in rheumatic 
this is understood the production of 
the so-called “toxic effect”, with man- 
ifestations similar to those of salicyl- 


fever. by 


ism. 

As mentioned above, however, be- 
sides these therapeutic effects, there 
are side-actions of cinchophen and its 
derivatives which are often of grave 
danger to the patient. As yet, there 
has been no adequate pharmacological 
explanation of them. Splitting of the 
quinolin nucleus to liberate the benzene 
ring has been suggested by Ross** and 
others, but argued against by Sutton,’* 
Sherwood"* and Sollmann,’* since most 
of the benzene derivatives and the 
phenols do not injure the liver in over- 
doses. Furthermore, liver damage is 
as marked following the administra- 
tion of aliphatic compounds, such as 
chloroform and carbon tetrachloride, 
and of phosphorus. The nitrobenzene 
compounds which might be produced 
by the oxidation of the quinolin nu- 
cleus are believed by Sutton’*® and 
Sherwood"* to be responsible, in cases 
showing liver damage. Nitrophenols 
and nitrobenzenes all produce hepatic 
injury in certain cases. The failure of 
the kidney to excrete these substances 
and the existence of previous liver 
damage are postulated as adjuvant 
factors. So far, only theorizing is pos- 
sible since objective evidence from 
experimentation is lacking, although a 
start has been made recently by 
Churchill and Van Wagoner.’® These 
authors have given massive doses of 
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cinchophen to dogs, with death result- 
ing in three weeks. Autopsies showed 
varying degrees of liver necrosis, and 
impaired liver function was demon- 
strated during life by the bromsul falein 
test and by diminution in urea forma- 
tion. Two other dogs, with kidney 
damage created by a method of clamp- 
ing the renal artery, have been given 
a dosage corresponding to the one used 
therapeutically in man. These animals 
have shown similar impairment in liver 
function, but were alive at the time of 
publication. These results may well 
represent a cumulative toxic action. 
Reichle,'* using rats, found that par- 
enteral and enteral administration of 
cinchophen did not cause histologic 
changes characteristic of cinchophen 
poisoning in man. The livers of some 
of the animals were first depleted of 
glycogen by starvation, or were injured 
by carbon tetrachloride. 


ExtrA-Hepatic REACTIONS 

A few cases have been reported 
showing toxic signs and symptoms 
which do not follow directly upon liver 
damage nor can be justly included in 
the group due to idiosyncrasy or aller- 
gic reactions, which we shall describe 
below. Kidney damage following full 
therapeutic or “toxic” dosage of cin- 
chophen, demonstrated by the appear- 
ance of albumin, casts and white cells 
in the urine and diminished phthalein 
output, has been reported by Hanzlik.'* 
A similar action on the kidneys by the 
salicylates has been described. Schroe- 
der'® mentions two cases of albumin- 
uria following atophan administration. 
A tubular type of renal degeneration 
accompanying acute yellow atrophy has 
been noted at autopsy by several 
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20 


observers (Evans,*, Reichle,“? Rake,*! 


Loewenthal,** Sutton'™). Beaver and 


Robertson," in a recent review of the 


postmortem changes in fatal cincho- 
phen hepatitis, expressed the belief 
that the pathologic changes were pri- 
marily in the liver and that “tatty 
changes in the heart and kidneys, mild 
fat necrosis of the pancreas, mucosal 
and serosal hemorrhages were ... sec- 
ondary to the toxic disturbances con- 
comitant with atrophy of the liver”. 
One case of acute pancreatitis has been 
reported by Petty** in a patient who 
took a “whole tubeful” of atophan for 
neuralgia. Laparotomy confirmed the 
diagnosis of pancreatitis; the liver ap- 
peared normal; the patient recovered. 
Coincidence, of course, cannot be ex- 
cluded in this single case. Cases show- 
ing nausea, vomiting, and diarrhea 
without obvious liver damage or aller- 
gic manifestations may be accounted 
for by local irritation of the gastro- 
intestinal tract. 


ALLERGIC MANIFESTATIONS 


Four cases personally observed show- 
ing typical symptoms of drug allergy 
are presented below. They are also 
included in the table which summar- 
izes all the similar cases discovered in 
the literature. 

CaseE I 

(No. 38 in the table) Chronic arth 
urticaria and bronchitis following th 
of cinchophen. 

B. R., a Polish housewife, aged 35, 
admitted to the medical service of the Mas- 
sachusetts General Hospital on September 4 
1931, complaining of arthritis of ten months 
duration, associated with severe sore throats 
for which a tonsillectomy had _ been 
formed two months before. No hist 
allergic disease in the patient or in 
family was obtained, except for asthma 
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an uncle. Examination disclosed only mod- 
erate joint changes characteristic of atrophic 
(rheumatoid) arthritis. The urine and blood 
were essentially normal. There was no 
eosinophilia. 

was begun on September 9 
with cinchophen 22.5 (1.5 

daily. Generalized urticaria developed nine 
days later on September 18, and the drug 
was discontinued the following day, after a 
The 


urticaria, along with a blotchy, itching ery- 


Treatment 


grains grams) 


total dosage of 225 grains (15 grams). 


thema, gradually subsided in the course of 
the next week. During this period, her arth- 
definitely 
non-productive 


ritis seemed improved, but she 
was bothered by a cough, 


which lasted for about three weeks. There 
abnormal 
lungs, and a roentgenogram of the chest 
taken on October 6 was negative. On Sep- 


tember 21, two days after discontinuing the 


were no physical signs in the 


cinchophen, the icteric index and quantita- 
tive Van den Bergh tests were within normal 
Further 
by a series of nine intravenous injections of 


limits. treatment was carried on 
mixed typhoid-paratyphoid vaccine with im- 
provement in her arthritis and no untoward 
effect except for the development of herpes 
October 4, third 
then on, the progress of 


When 


after her 


labialis on following the 


injection. From 
the patient was uneventful. 
1932, four 
skin reaction to cinchophen, she was nearly 
intradermal 


seen on 
January 18, months 


free from arthritis, and tests 


with a 1/500 solution of cinchophen were 
negative 
COMMENT 

In this case, there is no evidence of an 
acquired sensitivity, unless we consider that 
the ingestion of 15 grams over nine days 
before symptoms began was sufficient to pro- 
duce it. It is quite possible that the patient 
had received the drug in the course of the 
treatment of her arthritis before coming to 
the hospital. The “bronchitis”, which lasted 
about three weeks, corresponds to that ob- 
two of Schilling’s** (Nos. 
28 and 30 in the table) and may well be an 


In contrast to Case 


served in cases 


allergic manifestation. 
III (see below), mixed typhoid vaccine in 
caused no. urticarial 


travenously response. 


No evidence of liver damage could be ob- 


tained by the usual tests. 
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No. 39 in the table) Gout: urticaria and 


far- 


epigastric distress following the use of | 


astan (mono-iodo-cinchophen). 

M. I., an Italian fisherman, aged 54, was 
admitted to the medical service of the Mas- 
sachusetts General Hospital on December 3, 
1931, 
right wrist of five 
the past two years he had had two attacks 


complaining of inflammation of the 


weeks’ duration. During 
of pain, swelling and redness of the great 
foot, with complete freedom 
from attacks. Ten 
days before admission, a physician had given 
22.5 


toes of each 


symptoms between the 


him farastan (mono-iodo-cinchophen ), 
for four days, a 


The 


discontinued on 


grains (1.5 grams) 
total 


use of the drug 


daily 
dosage of 90 grains (6 grams). 


was then 
account of epigastric distress, and three days 
had 
ntinued until admission. 

gonorrhea 


later generalized urticaria appeared, 
which had ec 

The 
twenty-four 


1914, 


and 


past history included 


vears before, and malaria in 


There was no family history of gout 


none of allergic disease in patient or 


family. 


Examination showed itching, erythematous 


over thighs, arms, soles, 


areas 


palms and 
1 


with several wheals. Swelling, tenderness, 


and pain on motion were present in the right 
wrist. 


The urine and were negative, with 


no eosinophilia. The non-protein-nitrogen 


0) 


was 29 milligrams and the uric acid 


milligrams per 100 cubic centimeters 
blood 


prostate. 


No pus could be expressed from the 
Roentgen examination showed ab 
scessed teeth, but no changes characteristic of 
gout in the hands or feet. 


After 


days, accompanied by epigastric distress and 


admission, the rash lasted three 


pain on swallowing. December 5, eight days 


after omission of the drug, the liver function 
(Rosenthal), the icteric 
Van den 


Carbohydrates were 


index and_ the 


quantitative Bergh tests were all 


normal. forced in the 
patient’s diet, to guard against possible liver 
While on the 
ward, his right wrist improved, but he de- 


dusky ‘ 


right second metatarso-phalangeal joint. A 


damage from cinchophen. 


veloped a tender swelling of the 


diagnosis of gout was made, a low purine 


diet instituted and the abscessed teeth re- 
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moved. By discharge on December 23, the 
arthritis had greatly improved. 

The patient was seen in the out-patient 
department on January 30, 1932, about two 
months after his skin reaction, and was 
found to be nearly symptom-free. Intra- 
dermal tests with a 1/500 solution of cin- 
chophen were negative. 


CoMMENT 

This case is quite similar to Case I in the 
absence of direct proof of acquired sensitiv- 
ity (although it is quite probable that he 
had received similar treatment in his previ- 
ous attacks), in negative tests for disturb- 
ance in liver function and in negative skin 
reactions. 

Case III 

(No. 40 in the table) Chronic arthritis; 
cinchophen used once without reaction, but 
six months later, its administration followed 
by urticaria and fever, with a similar re- 
sponse to repeated small doses; patient hy- 
persensitive to a variety of other agents. 

H. D., a white, married, native cook, aged 
57, was admitted to the medical service of 
the Massachusetts General Hospital on Oc- 
tober 11, 1930, complaining of arthritis of 
one year’s duration. Her past history in- 
cluded chronic constipation, frequent sore 
throats, and double oophorectomy and ap- 
pendectomy fifteen years before. There was 
no family history of allergic disease, ex- 
cept for occasional attacks of urticaria in a 
sister, but the patient herself had had one 
attack of urticaria ten years before, mild and 
of brief duration, without known cause. 

At the onset of her illness, one year be- 
fore admission, she had taken a proprietary 
drug (eucophen) up to a total dosage of 
about 30 grains (2.0 grams) of cinchophen, 
without toxic symptoms. Six months be- 
fore admission, she took during a single 
week about 69 grains (4.6 grams) of oxyl- 
iodid, a proprietary compound said to be 
the hydro-iodid of phenylcinchoninic acid, 
containing 33 per cent iodine and 67 per cent 
cinchophen. The next day, shortly after 
taking one capsule containing 3 grains (0.2 
gram), she was seized with chills, fever, 
generalized aching and severe urticaria, 
lasting thirty-six hours. From then on, 
although omitting the drug, she continued 
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to have intermittent, frequent attacks of 
urticaria, without relationship to exacerba- 
tions of her arthritis, which became worse. 

Examination on admission showed weight 
loss, arteriosclerosis of retinal and _ peri- 
pheral vessels, enlargement of the heart to 
the left with accentuation of the aortic sec- 
ond sound and a blood pressure of 175 
millimeters of mercury systolic and 100 
diastolic. Moderately severe atrophic 
(rheumatoid) arthritis involved especially 
the hands, wrists and knees. 

Laboratory tests revealed normal findings 
in the blood (including absence of eosino- 
philia), pyuria, a negative Hinton test, and 
normal values for blood non-protein-nitro- 
gen, blood uric acid, icteric index, gastric 
acidity and basal metabolism. A quantita- 
tive Van den Bergh test was normal. Roent- 
genograms disclosed changes in the joints 
consistent with atrophic arthritis; a low 
position of the colon; and essentially nega- 
tive teeth, sinuses and gall-bladder. Intra- 
dermal and scratch tests with the common 
food and dust allergens were negative. 

Treatment was started with a high vita- 
min diet, salicylates, measures against 
constipation and renal lavage for pyelitis. 
A sample of “proteose”, isolated from the 
urine during an attack of urticaria accord- 
ing to the method of Oriel and Barber* 
gave positive local and focal reactions. In 
the course of the next two months, desensi- 
tization was attempted with small doses of 
this “proteose”. During this treatment, the 
patient’s urticaria lessened and her arthritis 
improved, but not without one or two severe 
urticarial attacks apparently due to over- 
dosage with the “proteose”’. 

January 14, 1931, she was given 7.5 grains 
(0.5 gram) of farastan (mono-iodo-cincho- 
phen). At this time, we were unaware that 
her previous urticaria had been caused by 
cinchophen. Four hours later she had a 
shaking chill, arthralgia, and cyanosis of 
the extremities, followed by fever, which 
had risen to 104° F. Ten hours after ad- 
ministration of this drug, the white blood 
count was 5,800 and the urine examination 
negative. In the course of the next twelve 
hours, her temperature returned to normal 
but severe generalized urticaria appeared, 
gradually subsiding in forty-eight hours. No 
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other cause for her fever and urticaria was 
found. Her definitely im- 
proved following this reaction. 

January 19, five days later, she was again 
given 7.5 grains (0.5 gram) of farastan 
with an exactly similar reaction, including 
chills, fever to 102° F. and urticaria, of like 
The joints again seemed to be 
In order to test the patient’s 
sensitivity to iodine, Lugol’s solution, 10 
minims thrice daily was administered for a 


joints seemed 


duration. 
improved. 


day without reaction. In the course of the 
next two weeks, she was given two intra- 
venous injections of mixed typhoid-para- 
typhoid vaccine (15 and 20 million organ- 
isms respectively). A rise in temperature 
of about two degrees was secured with each 
injection followed by urticaria of about 
forty-eight hours’ duration. The joints 
showed marked improvement after these re- 
actions. 

March 16, two months after her reaction 
to this drug, scratch tests with farastan in 
powder form and dissolved in N/10 sodium 
hydroxide were negative. Ten days later, 
the patient was given 7.5 grains (0.5 gram) 
of cinchophen with an ensuing reaction al- 
similar in character and 
that obtained after farastan, 
with a temperature rise to 104° F., urti- 
caria lasting forty-eight hours and improve- 


Three 


most exactly 


duration to 


ment in her arthritis. (Figure 1) 


days after the administration of cinchophen, 


Van den Bergh’s test was negative for 


bilirubinemia. 


April 9, a liver function test was done 


TEMPERATURE 
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by Rosenthal’s method, resulting in no re- 
tention of the dye in thirty minutes. This 
test was reaction milder, 
though similar to those obtained with cinch- 
ophen, starting about three hours after the 


Three 


followed by a 


administration of the bromsulfalein. 
days later, scratch tests with cinchophen in 
1/500 and bromsul- 
in dilutions of 1/20 and 1/200 were 
negative. Just before her discharge on April 
14, attempted transfer of the patient’s sensi- 
tivity to the skin of two normal subjects by 


dilutions of 1/50 and 
falein 


intradermal injection of her serum (Praus- 
nitz-Kustner reaction) was unsuccessful, us- 
ing cinchophen in a dilution of 1/500. During 
her hospital stay, she received methy! salicy- 
late (externally), sodium salicylate, luminal, 
aspirin, Lugol’s solution and amidopyrin 
without untoward effect. 

The 


in the out-patient department. April 25, one 


patient’s course was then followed 
month after her last reaction to cinchophen, 
with a 1/500 solution of 
About June 1, 


urticaria lasting 


intradermal tests 
cinchophen were negative. 
attack of 
twenty-four hours accompanied by a gas- 
tric upset but chill or 
cause unknown. About July 20, she 
sunburned her legs severely, with a resulting 
inflammatory edema lasting a week. This 
was also followed by urticaria lasting two 


she had an 
without fever. Its 


was 


days, and by marked improvement in her 
arthritis. 

October 18, 1931, the patient was brought 
into the hospital again for a treatment with 
This ele- 


general diathermy. consisted in 


Temperature chart of Case III, following the ingestion of 0.5 gram of cinchophen. 
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vating her temperature to about 104° for 
four hours, by means of the passage of a 
high frequency alternating current through 
her body, with insulation to prevent the loss 
of heat. The method has been described by 
Neymann**® and others. Urticaria began 
about four hours after the patient’s temper- 
ature had reached 104° and continued for 
about thirty-six hours. Improvement in the 
joints was not so marked as following pre- 
vious febrile attacks. 

January 8, 1932, ten months after her last 
attack of urticaria due to cinchophen, in- 
tradermal tests with a 1/500 dilution of 
cinchophen were again negative. 


CoMMENT 


This patient well illustrates an acquired 
sensitivity to cinchophen, since her urticaria 
first appeared following her second course of 
treatment with this drug. She seems to 
have developed an increasing sensitiveness ; 
she did not react at all to the first course 
of two grams, she reacted in the second 
course only after the administration of 4.8 
grams, and thereafter she showed an imme- 
diate, accelerated reaction within five hours 
after the ingestion of 0.5 gram. The dura- 
tion (eight months) of her urticaria, which 
evidently began as an allergic drug reac- 
tion, is unusual. Perhaps she became sensi- 
tive to new extrinsic or to intrinsic (bac- 
terial) allergens. Her febrile manifestations 
were not unusual. Coca** mentions fever 
as one of the most frequent symptoms of 
drug allergy, with temperatures of 104-106° 
F. frequently recorded. In Menninger’s*5 
cases of skin eruptions due to phenobarbital, 
51 per cent showed febrile responses. 
Twenty-five per cent of the cases included 
in the table experienced a rise in tempera- 
ture. 

It is of interest that this patient showed 
multiple sensitivity, with identical reactions, 
to oxyl-iodid, farastan, atophan and brom- 
sulfalein. The common factor in the first 
three must of course be the cinchophen 
group. The last is not closely related 


chemically to the others, but it also is taken 
up and disposed of by the hepatic cells. In 
a survey of the larger series of cases 4% 47> 
48, 49 in the American literature in which 
the Rosenthal test was used, a total of 473 
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patients, no reports of general reactions were 
found. The urticarial response is probably, 
then, one dependent upon an unusually hy- 
persensitive individual. We do not consider 
the urticaria following fever from typhoid 
vaccine, sunburn, and general diathermy to 
represent a true allergic reaction, but be- 
lieve that it may well follow the release of 
histamine-like substances from damaged 
cells. 
Case IV 

“Neuralgia”; urticaria and liver damage, 
following the use of atophan; death from 
Sepsis; autopsy. 

C. G., an American housewife, aged 60, 
was admitted to the medical service of the 
Massachusetts General Hospital on Decem- 
ber 28, 1931, complaining of vomiting and 
chilliness for twelve hours. 

The past history included dyspnea on ex- 
ertion, chronic cough, occasional edema of 
the ankles and much “gas” for several years. 
She had suffered from “neuralgia” of the 
left arm for fifteen years. 

About four weeks before admission, she 
burned her left shoulder with an electric 
pad. Atophan was incidentally prescribed 
for relief of her neuralgic pain and in the 
course of the next two weeks she received 
about 200 grains (13 grams) of this drug. At 
the end of this time the use of the drug was 
discontinued following the appearance of gen- 
eralized urticaria which persisted for a week. 
The burn had diminished in size but was 
not completely healed. For twelve hours 
before admission, she had vomited contin- 
ually, and had had chilly sensations. 

Examination showed a granulating wound 
on the left shoulder, the heart slightly en- 
larged, a systolic murmur, no jaundice, and 
the liver edge not palpable, although liver 
dullness continued for about an inch below 
the costal margin. 

Laboratory tests revealed a negative urine, 
red blood cell count of 3,700,000, hemoglo- 
bin 60 per cent (Tallquist), and white blood 
cell count 20,000 with 92 per cent poly- 
morphonuclear cells and no eosinophils. 

The temperature ranged from 102° t 
103° F. and the pulse was 110. 

During the next two days she continued 
to vomit. December 30, the quantitative 
Van den Bergh showed 3.7 milligrams bili- 
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rubin per 100 cubic centimeters of blood and 
a liver function test (Rosenthal) disclosed 
38 per cent retention at the end of a half 
hour. A probable diagnosis of acute yellow 


atrophy of the liver due to cinchophen 


was made. During the next week, the 
patient was treated with intravenous glu- 
cose and seemed to improve. Her vomiting 
ceased but she continued to run a fever of 
101° to 102° F. and pulse of 100. There 
was still no definite clinical jaundice and 
the liver was unchanged in size on physical 
examination. 

January 8, 1932, phlebitis of the left ante- 
cubital vein developed and the next day an 
indurated, red, non-tender mass the size of 
an egg appeared in the left axilla. This 
was treated by poulticing. January 10, she 
suddenly became dyspneic, her pulse rate 
rose to 150, and signs of consolidation ap- 
peared at the left base. Her temperature 
mounted to 105° F. and the patient died the 
next day. Pulmonary infarction was _be- 
lieved to be the most likely cause of death. 
Autopsy revealed a large sub-pectoral ab- 
scess on the left, pneumonia, and signs of a 
generalized sepsis. Grossly, the liver 
showed no evidence of acute yellow atrophy. 
Microscopically, central necrosis was found, 
with a few other scattered areas of hepatic 
cell destruction. believed that the 
histologic picture in the liver was compati- 


It was 


ble with either sepsis or cinchophen pois- 
oning. 
CoMMENT 
In this patient, the first sign of idiosyn- 
crasy to the drug was the development of 
urticaria following the administration of 13 
weeks. We 


have no knowledge as to whether she had 


grams of atophan over two 
previously been exposed to cinchophen, but 
believe it quite likely in the course of a 
painful illness lasting fifteen years. Prompt 
omission of the drug did not prevent the de- 
velopment of liver damage, manifesting itself 
clinically about two weeks later. Although 
she showed unmistakable signs of hepatitis 
due to cinchophen early in the course of her 
illness, the sepsis which developed was re- 
sponsible for her death, and the histologic 
findings in the liver were equivocal in na- 
ture. Perhaps her resistance to infection 


was lowered by the hepatic injury. This 
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would be in accordance with frequent clin- 


ical observations. 


DISCUSSION 

In the table are summarized 41 cases 
of allergic reactions to cinchophen and 
its compounds, including all the cases 
which were found in the literature and 
the four presented in this paper. We 
have used only cases in which full re- 
ports are given and have therefore 
omitted mere references to this condi- 
tion. We have also omitted 25 cases 
of urticaria occurring in the course of 
the use of farastan and reported with- 
out details in a combined series *” *! 
of 1389 cases, 
per cent). 

The 


cases 


_ 


(an incidence of 1.7 


average age of the tabulated 
was 49, a figure perhaps influ- 
enced by the fact that the cases treated 
were largely sufferers from chronic 
arthritis or gout. Twenty-five, or 61 
per cent, were in females and 39 per 
cent in males. The amount of the drug 
used before symptoms appeared varied 
from one gram to 115 grams, the aver- 
age being 16.6 grams. The duration 
of administration was two weeks or less 
in all but five instances, with 5.3 days 
as an average. 
Thirty-five of the 41 


cinchophen or atophan before symp- 


cases used 
toms began, two neocinchophen and 
two farastan. One patient was found 
sensitive to both atophan and novato- 
phan and one (No. 40) to oxyl-iodid, 
farastan and cinchophen. In common 


with other drugs which often cause 


allergic skin manifestations, cincho- 
phen and its compounds seem to be 
more prone to cause one type of der- 
matitis, although not to the exclusion 
of several others. In this series, the 


urticarial type, with erythema, wheals 





Charles L. Short and Walter Bauer 


a nd 


lgAQs 10} 
OY oye jo ‘ws [ OF UO) 
“OBO ARIIUIS ‘49}B] SYIM XIS 


‘yORVR puodsas ayy 
paruredwosr “q.O0L JO 4aaay 
‘BUIRIWOA ‘snjylinid pazipessuary 


‘skep ¢ 10} pawns 
*‘yoomM B 10} Pozzo 
‘sAep gg Buryey sayy 


“a1 Uayy 
o3esop 


“UOT,IBAd 
syyuoW Me} e 


PHOUIIM 


aio} cal | 
udAIs y 


uvydoyy 


‘uoroORII 
Moy B 


HOyWUM s10Joq 


syyuoWw udAIs uevydojyy 


‘skep b-¢ 
Ajuo payse] pue sapyiu yses taye 
“UOGIBoIG epos YIM pazesda y 


‘asop sayjeus 
Be YUM jou ‘asusop owes yyM 
91M} payeadai JoUaIAadxa aWURS 


uo son -4 
Buipeos ‘pay 


eWwape YIM 
9B} JO PUY) 
-Aia avpndeg 


aues 


ouleS 


SI eULap 
ou *|[IYo 
“A LOL teA0g 


aWeS 
owes 


owes 


sues 
auUes 


auUes 


sAep 
[P4eAaS 


ywuow 
aug 


Pa Ga 
MI4,, 


ywuow 
aug 


SAep pb 
sep Z 


- 


sAep 


sAep 


skep 


é 
. Syquouw 
awos,, 


"wus | 


W91qe3 
aug 


‘sus 


“sus Z 


wi | 


“sus p 


"sus g 


owes 


aues 


SIRPRUE WAYS 


auoNn 


auoN 


auoN 


uotssaidap 
*49A945 ST[IQ.) 


poe oun 
yO suoljsodoid 
Asvuips0esjyxa YIM 
autin AjuRS ‘UOTS 


-Saidap ‘419Aa4 ‘Sqp[IyD 


uorjesjsoid 
*ZUIPILUOA ‘ayoREpRey 
“A. £OL JO taaag 


auoNn 


auoN 


auoN 


ouoN 


ouoN 


“A.zol jo JdA0 


~—s ees ese 





4%? i inv aor} 
JO ULLOPLULPRLABIG 





BULape 
aoerlu 


ik *yoou pue 
Sjods pay,, 





pezijesauas 
snyiuinid 


aoe} ydaoxe pezipese 
-UdB ‘WOU BL IBS 
pue [ees 


uoydnaa 
HOYIIM SLING 


yoou puke prey 
uo II] sejedisAiy 


aoe} ydaoxe 
paezipesauas 
“ULLOPIUTPRLABIG 
Buryoy 
*ULIOFIUIPELABIC 


Ben 


BILBO}, l 


Buen 


duinding 


Buryoy 
“UWOPIULPRLABIC 


< P4T-Bulaz0 
‘SIUVRULap Suryoyy,, 


‘ 


meee? he 


AEP | 
‘sua ¢ 





sAep gI 
‘sus /] 


AIT} 2UQ,, 


SAep 6 
"sus /7 


Aep | 
“sus Z 


ywuow | 
Ss 


"SUR Cp 


sanoy 9 
“w3 [ 


skep Zz 
"SUB p 


sAep or 
“Sus QZ 


SAep [B419AaG,, 
(2) suis 9 
sinoy Z 

(2 )*sus ¢- 


mey 





urvrydoly 


uevydoyy 


ueydojy 


ueydojy 


ueydoyy 


ueydoy 


uvydojyy 


ueydojyy 


ueydojy 


uvydoly 


ueydoy 


ueydojyy 


ueydoiy 


l 
T uvydoyeoan 





i\ or 


pplesmoYyy 


1aAQUISSTy 


pt lulueig 


IZZO[BSAg 
-49q0 


oP! 4] 


_gQUOURIRLY 


> Reecy s| 


wP!4] 


wP!41 


wP!4] 


wP!4] 


S44 
set P[[N I UOA 


og lB@GeZ1BAQ) AC] 





syed y 


jO DANJEN 


yoRWY puss 


Sy~oRHV 
usaMjaq 


a10jaq asesoc] 


YORI Puosesg 


uorjoeay 
w313][ Vy 40 
siyzeuli9g 
yo adh] 


azes-) 30 
uolzeING] 
pue junowy 


uoljesedaidg 


Jequinn 


jeaxorqry 


pue soyiny 


Aue 








wav TL 


JaquinNy ese) 





Cinchophen Hypersensitiveness 


AIPSSQO0U 


A] irmou 


*tHOTL Pat 


Odors] 





sTReorrat 4A > 


syjuoWw 9 


oepeoy] 


UO NN 


C°OOL JO 49Aaq 


UOTJONAYSGO |wasuAse| 
*SNUISoUa} Jappelq 
A.SLOL 4° 19AI 


BuIpsa[q 
[B04 *AULIUWIOA 
"| yepdyed 


Sa]oys A$-B41)X9 
BLINUIUNG)Yy 


WAS 


sdey >10 


OSeA pure ado 


PLIBOIA 


ewayyAsa sajnded 
PUWa un 
YM “WUOFTN AY 


Wey uexsa Suryoyy,, 


UOIJB4y; Yur YIM 
“Sulyoy “sepndeg 


, Ulayjuexe 
DUIY}! “Yysippay,, 


dtindaind Zur 
WoOdeq *Buryopt pue 
BWoaps WIM sepndeg 


PWapa ‘eliedyain 
jejnded paziyesauary 


BWoapo *BLIBDI}A ) 


aeing ‘euayyAsa 
*BUWape ‘SspeayM YIM 
“suryoy “UNO; NY 


PWapo 


yim WeyURXe 
| | paezi[P4sauar) 


yoou pur vor} 
JO ULLOPIUDRLEAR IG 


SHIM 


"SUIS OP 


stus 


sAep ¢ 
suis s 


t 


ueydoy 


ueydojy 


uoyd N 


uaydoyoury 


uaydoyouly 


ueydoyeaou 
pue ueydojyy 


ueydojy 


ueydojyy 


ueydojy 


ueydojy 


ueydo} 7 


ueydoyy 


ueydojy 


uryqdoiy 


weP!4] 


Bulppryos 


oe OLLI 


ie $004 


pysnoiqd 
19}810 \\ 


eP!4] 


atP!4] 


aP!4] 


etP!4] 


atP!4] 


otP!4] 


otP!4] 


puesmoYyy 





be 
5 
G] 
joa) 
bee 
vo 
= 
2 
~ 
i=] 
ss} 
= 
° 
<< 
ip) 
n 
vo 
= 
tS] 
<< 
O 


IPATLT JO aou »prAa 
*“FUIIUIOA *taAay 


‘MANBAQU SISA} ULYS pus 
-ot OURS YUM adIM) pareaday 


“49}e] 
uaydoysuts 
[PUuidepesjuy 


sywuour Z aAtjP3au 
OOS/T YIM $389} 


*194R] 
sywuow =f BAl}es0Uu Uaydoyould 
OOS/T YIM sjsa}z [ewsopesjuy 


*‘wsT}euNays 
Aseyaiidoid Ul peUurejzu 


‘azezpNS wins 
-9usew [eusponpesjur pur asoo 
“nj3 snousaeijur yy peyeaay 


“J9JL] SYVOM EF DAIVEZIU 

$389} [BWsapesjuy “yO; WOIsIp 
d4ysesida yo yunoosoe UO peanut 
-UOOSIp pue 210j}0q avai b& sXep 
OM} 10 9UO JO} UDyR} Ue}seIEY 


‘uaydoyould 40} aArjIsod 

S}S9} UIYS ‘419}e] SyyUOW xIG 
‘OHBWUIYISe Jaye] “Satssaqmesys 
OF ONp BluewsjIn Jo A1oysty yseg 


“uaydoyoutd 

40} PAIzISOd §$3sa} UIYS ‘19}R| 
SYJUOWE XIG *S}S9} ULYS aATjisod 
Wim eUYyse jo As0jsIyY 4seg 


*xuAiey pue suwue 

‘peoy jO BWaps dj01N3IU013 

“UB JO SyOR}e Yam Buole 9091p 
-unef Zulinp pasinss0 uondnag 


“BUIMOT[O} Syo9oM 


§ 40} Apiep ‘sw3 ¢*] uaarry 


uP\st + | 


ewes sysuom Gg Joma C'Y 49A9} ‘STTIY 


HFUIMOT[eMS UO UTed 
*SSO4}SIP DLaysesidy 


SyIom ¢ 40j ysnoo 
aAljonpoid-uo N 


asdeyjoo 
AsoyENIALD 


41940991 YUM 


sotpunel daAag 


UOISNJUOD SOFIA 
“BIXo10UB ‘vasneN 


arpunel yuaze’y 


A£49A0904 
YIM doIpunef 


Aydoajye MOT[IA aynoe 
WOl} YBa] “419AIj 
“BUIpIWOA ‘s0IpuNnes 


asdejoo 


Asoye[ NIAID 


siytqouoiqg 
Alp pue 4J9AIT 


eulayyAsa 
"BIBI 


eueyyAsa 
*elLiboni 


}eO1Y} pur 
ansuo} Jo tulapy 
‘dn ystem woly 
YSes pas pyar Ig] 


dtindaind 
“WO; IGQIOW 


Je[noisaA-ojnded 
pue wWiojsypiqsow 
Jaze] S eueyyAs9 
*eulopa “Ble 


PHBA) 


vindind 
*BIIBOI}4/ l 


dejnded ‘sur 
“You *pezipesouar) 


WAIOJIUNRLABIS 
yynow ut 


Jaojn , snoyyyde,, pue 
SpljaAo jo eulopy 


S4oom 


suis ¢t 


Yam | 
sua 9 t 


SAEP ¢ 
"sls 9 


sAep O[ 
‘sus ¢[ 


asop 2/3uts 
Ul SSo| 
"Ws 2uQ—) 


SAep Ib 
"sus CL | 


sXep Z 
‘sus ¢°OT 


SAeP 6 


‘sums /Z 


SYM 
"SUIS Pp] 


uoneinp 
é “sus z¢ 
asop a[ suis 

ul “ws | 


asop a[ Burs 
ul ‘swus ¢°¢ 


urqdory 


UPRJSE Ivy 


pipor [Axo 
usaydoyoury 


ueyseirg 
usydoyoury 


usydoysury 


uvydojy 


urjseieg 


uaydoyoury 


uaydoyoury 


uaydoyoury 


ueydojy 


uvydojy 





SYIPWIOY 


jO oinyen 
[BAsaquy 
swmojyducg 
1930 


PL2WY puosasg 
YRWYY Puss 
a10jJoq asesoq 


UOTJIRIAY 
dB19T[ y 410 
BuULIa(] 

jo adh] 


sy 


asesy) 30 
uoreing] 


pue yunolUy 


pes, ) 
daig 


uorjRst 


Pq] 
sasey 
Ssoyyny 


pp NBS YSeAUT 
yO neaing 
“20SssSY 


PW wy “af 


op OWI 


oc? 911 IN 


seP!4] 


etUOVING 


A weP!4] 


ad 


o, 





Joquiny 
Fouqre 


Aydes 


pue 4oyiny | 








Joaquin ase) 





penunuoj—] alav 








> 


> 


> 


fever, 





Cinchophen Hypersensitiveness 


or subcutaneous edema, was most fre- 
quently found, occurring in 16 cases. 
A scarlatiniform eruption was noted 
in six and a papular in five. Other 
types described included purpuric, mor- 
billiform, vesicular and bullous lesions. 


Three cases cited by Schilling® 
showed “aphthous” ulcers in the 
mouth. As mentioned before, fever 


accompanied the dermatitis in about 
25 per cent of the cases. Five showed 
various gastrointestinal symptoms (ex- 
clusive of jaundice), and in three, al- 
buminuria was noted. In four cases, 
alarming syncope with vasomotor col- 
lapse took place, all recovering. Three 
of these also had skin eruptions. Rectal 
bleeding and bladder tenesmus were 
two other possibly allergic manifesta- 
tions noted. 

In view of the present conception 
expressed by Rackemann,” that, “little 
doubt remains but that hypersensitive- 
ness in man is acquired, just as typical 
anaphylaxis in animals is acquired,” it 
is interesting that 14, or about a third 
of the cases, developed symptoms after 
exposure over a period of two days or 
less, many apparently showing an 
allergic type of response after a single 
administration of the drug. In only 
two of this group was a definite his- 
tory obtained of a previous use of 
cinchophen unaccompanied by mani- 
festations of hypersensitiveness. How- 
ever, with the multitude of proprietary 
mixtures containing cinchophen and 
the propensity of sufferers from the 
arthritic diseases to sample many dif- 
ferent remedies, it seems quite likely 
that previous exposure may have ac- 
tually taken place without the observ- 
er's knowledge. 

The mechanism of the acquisition 
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of hypersensitivity from simple non- 
protein substances such as cinchophen 
is as yet not completely understood, al- 
though some insight into this problem 
is given by the work of Landsteiner,”* 
who has been able to combine many of 
these substances with homologous ani- 
mal sera, and thus create compound 
proteins which have immunologic ac- 
tivity comparable to foreign serum. It 
is possible to suppose that some such 
combination may be formed in vivo. 
The patient might thus become sensi- 
tized shortly after the first adminis- 
tration of the drug. The variable, in- 
dividual response to this sensitization 
would control not only the appearance 
or non-appearance of symptoms on 
further administration, but also their 
extent and duration when they do ap- 
pear. In every case in which cinch- 
ophen was re-administered, an aller- 
gic type of response was elicited, often 
after a single dose. This reaction was 
essentially the same in most instances 
as the initial one, although in one case 
the dermatitis was absent in the second 
attack (fever and chill being the only 
manifestations), while, in another, 
only the second attack of vasomotor 
collapse was accompanied by an ery- 
thematous eruption. This constancy 
re-administration 
retested 


of response to (in 
two the patient was 


three times) would be fully compatible 


cases 


with a specific, acquired sensitivity. 
Skin tests to cinchophen were nega- 
tive in six cases, and positive in only 
two (Fink**), both of these giving a 
previous history of allergy. Three 
additional cases ( Nos. 21, 27 and 40), 
also gave a story of hypersensitivity in 
the past, the first to veronal, the sec- 
ond to salicylates, while the last had 
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had urticaria of unknown etiology. Ac- 
cording to Zinsser,** positive skin re- 
actions in drug sensitivity are not often 
obtained and “passive local homolo- 
gous sensitizations by the Prausnitz- 
Ktstner reaction have in general been 
negative.” 

In six of the 41 cases, the allergic 
manifestations were associated with 
evidence of liver damage. Three of 
these (Nos. 24, 33 and 34) 
evidence of mild liver involvement im- 
mediately following an attack of urti- 
caria, in one (No. 34) a positive Van 
den Bergh test being the only clue. 
Worster-Drought’s' classical _—_case 
(No. 24), had urticaria following the 
ingestion of 16 grams in twelve days; 
three weeks later the patient took only 
0.5 gram, with resultant more severe 
urticaria and jaundice lasting three 
weeks before recovery. In two other 
patients (Nos. 32 and 36), the skin 
eruption accompanied the severe jaun- 
dice, along with attacks of angio-neu- 
rotic edema in one ( No. 32). Although 
the number of cases is not large, it is 
easy to see that dermatitis due to 
cinchophen may be followed by liver 
damage. Furthermore, as evidenced 
by cases 33, 34, and 41, immediate 
cessation of the drug may not prevent 
this more serious complication. How- 
ever, as opposed to Worster-Drought’s' 
one case where the premonitory urti- 
caria was disregarded and jaundice 
followed the second administration of 
the drug, there are 18 other cases 
which were retested with the drug and 
Schilling’s*’ patient (No. 30) to whom 
cinchophen was given for five weeks 


showed 
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following the appearance of allergic 
manifestations—all without evidence 
of hepatic injury. In 
cases, tests for liver function were nor- 


three of our 
mal during or shortly following the 
appearance of the rash. It is impossi- 
ble, then, to state that dermatitis oc 
curring in the course of cinchophen 
administration is necessarily an omi- 
nous sign and that liver damage will 
follow. 
size that its appearance should call for 


But we do wish to reémpha- 


immediate and final withdrawal of the 
drug, along with measures designed to 
protect the liver, such as the forcing 
of carbohydrate. 


SUMMARY AND CONCLUSIONS 


1. Four cases of allergic reactions 
to cinchophen and its derivatives are 
presented in detail, and 37 others are 
summarized from the literature. 

2. The pharmacology and the ther- 
apeutic and toxic actions of this group 
of drugs are briefly reviewed. 

3. Many cases appear to show an 
idiopathic, non-acquired sensitiveness, 
but previous use of the drug is not en- 
tirely ruled out. 

4. Re-administration has invariably 
produced a similar allergic reaction, 
often following immediately upon the 
first dose. 

5. While only six cases were asso- 
ciated with hepatic involvement, the 


appearance of dermatitis or other al- 


lergic manifestations is believed to 
indicate: first, the immediate and final 
withdrawal of the drug; second, the 
prophylactic administration of glucose 


for at least one week. 
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A Comparative Study of the Choleretic Effect of Bile 
Salts and Oleic Acid and Bile Salts*7 


REUBEN FINKELSTEIN, M.D., F.A.C.P.. 
Brooklyn, 


OR the past year we have em- 
ployed a mixture of oleic acid and 
bile salts for the treatment of pa- 
tients suffering from various forms of 
gall-bladder disease. The results ob- 
tained, which were reported elsewhere’® 
were gratifying in a large number of 
We then decided to undertake 
an experimental study of the chole- 


cases. 


retic effect of bile salts and of oleic 
acid with bile salts to ascertain whether 
oleic acid which has a direct action on 
the gall-bladder also enhances the well 
known choleretic effect of bile salts. 
Theoretically, as will be shown later, 
it appeared plausible that such would 
be the case. Dr. A. C. Ivy, in a com- 
munication to one of us (E.W.L.), en- 
couraged the undertaking of this prob- 
certain known 


and referred to 


factors by which he indicated the final 


lem 


outcome of the experiment. 
before proceeding, it is important 
and 


to define the terms ‘“‘choleretic”’ 


“cholagogue”. ‘The two terms are not 
interchangeable. The term ‘“‘choleretic”’ 
is applied to a substance that is capable 
of stimulating bile formation by the 
liver and its excretion from the liver. 

*Received for publication June 3, 1932. 

7From the Gastrointestinal Department of 
the Beth-El Hospital. 


and EMANUEL W. Lipscuutz, M.D., 
lew York 


The term “cholagogue” is used to de- 
scribe a substance which stimulates the 
expulsion of bile through the bile pas- 
sages and gall-bladder. 


METHOD OF PROCEDURE 


Thirty patients were used for this 
experiment, 18 women and 12 men, of 
ages between thirty and fifty years. 
Of these patients, eight suffered from 
chronic cholecystitis, two from chole- 
lithiasis, four from duodenal ulcer, two 
from cholangitis and one from gastric 
ulcer. The remaining 13 patients on 
examination showed no gastrointestinal 
or gall-bladder disease and were ad- 
mitted to the hospital for other condi- 
Each patient was subjected to 
different 


The drainages were conducted 


tions. 
biliary drainages on three 
days. 
over a period of three hours each day. 
On the first day no stimulation was 
used, on the second day bile salts were 
used and on the third day a mixture of 
oleic acid and bile salts was used. In 
this manner we were able to compare 
the quantities of bile collected in a 
definite period each day. 

The Jutte duodenal tube was uni- 
formly used in these experiments. This 
tube has a small metal tip, which facil- 
itates its passage through the pylorus 
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into the duodenum. It also has a num- 
ber of perforations for a distance of 
about two inches at its distal end, thus 
permitting a more thorough collection 
of the duodenal contents than is possi- 
ble with any other tube. To further 
minimize the possible loss of duo- 
denal contents, the patient was kept 
in a modified Trendelenberg position 
throughout the three hour period. The 
position of the tube in each instance 
was ascertained by fluoroscopic obser- 
vation. The time required for the pas- 
sage of the tube with some manipula- 
tion under the fluoroscope was from 
ten to thirty minutes. 

As soon as the tube was in the sec- 
ond portion of the duodenum, ten 
cubic centimeters of warm water were 
administered through it and the tube 
clamped off for a period of ten min- 
utes, after which time it was connected 
to a drainage bottle and the duodenal 
contents collected for one hour, Then, 
second and third hourly specimens 
were collected separately in a similar 
manner. No suction was used. On the 
second day the same procedure was 
followed, but three grains of bile salts 
(sodium glycocholate and sodium tau- 
rocholate in equal parts) were dis- 
solved in the ten cubic centimeters of 
warm water. On the third day, with 
the same procedure, six cubic centi- 
meters of oleic acid, together with 
three grains of bile salts, were admin- 
istered through the tube. In 10 of the 
30 cases only two cubic centimeters of 
oleic acid were used with three grains 
of bile salts. 


RESULTS 


As shown by table 1, 17 of the 30 
experiments showed that there was a 


R. Finkelstein and E. W. Lipschutz 


definite increase in the quantity of bile 
collected on the second day when bile 
salts were used to stimulate biliary se- 
cretion. The lowest increase was 13 
per cent, and the highest 180 per cent, 
the average being 91.4 per cent. On 
the third day of the experiment when 
oleic acid was combined with the hile 
salts, there was a definite increase of 
bile collected during the three hour 
period in 25 of the 30 patients experi- 
mented upon. The lowest increase at 
this time was 17 per cent and the high- 
est 444 per cent. The average increase 
amounted to 143.6 per cent. Increases 
less than 25 cubic centimeters were not 
included in these figures. 

Gall-bladder bile, or so-called [}-hile, 
was not obtained on the first and sec- 
ond days when only water and _ bile 
salts were used as stimulants. ©n the 
third day when oleic acid and the bile 
salts were injected into the duodenum, 
a dark heavy bile, B-bile, was recov- 
ered in all instances with the excep- 
tion of the cases of two patients whose 
gall-bladders had previously been re- 
moved. The gall-bladder bile, or [- 
bile, recovered amounted to between 35 
and 45 cubic centimeters and in each 


instance appeared from two to five 
minutes after the administration of the 
oleic acid and bile salts through the 
In this connection, it 1s 


duodenal tube. 
interesting to note that Lyon et al’, in 
similar experiments employing sodium 
dehydrocholate, have reported that 
they have observed that this substance 
inhibits the gall-bladder emptying 
function. 

As a general rule, the bile recovered 
on the third day of the experiment, 
throughout the entire three hour peri- 
od, contained an increased amount of 
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TABLE I 
SHOWING AMOUNTS OF BILE COLLECTED ON THE THREE RespectivE Days AND QUANTITIES 
oF OvEIc Acip UsEp, AND PERCENTAGE INCREASE IN DIFFERENT SUBJECTS 


Ist day 3rd day 

No stim- 2nd day Oleic Acid and 
Case ulation | Bile Salts sile Salts* Remarks 
No. 
3 hour 3 hour Percentage 3 hour Percentage 
quantity | quantity increase quantity increase 


240 c.c 51 B bile obtained on 3rd day. 
6c.c. Oleic acid used. 


eae tx. B bile obtained on 3rd day. 
6 c.c. Oleic acid used. 

443 c.c d B bile obtained on 3rd day. 
6 c.c. Oleic acid used 


468 c.c. 7 B bile obtained on 3rd day. 
6 c.c. Oleic acid used 


165 c.c. 3 545 c.c. 317 B bile obtained on 3rd day. 
6 c.c. Oleic acid used. 





10 c.c. 2 c.c B bile obtained on 3rd day. 
6 c.c. Oleic acid used 
B bile obtained on 3rd day 
6c.c. Oleic acid used. 


B bile obtained on 3rd day. 
6 c.c. Oleic acid used. 


B bile obtained on 3rd day. 
6c.c. Oleic acid used 


B bile obtained on 3rd day. 
6c.c. Oleic acid used. 


B bile obtained on 3rd day. 
6c.c. Oleic acid used. 


B bile obtained on 3rd day. 
6 c.c. Oleic acid used. 





B bile obtained on 3rd day. 
6 c.c. Oleic acid used 


|120ce. | Mice. 263 ¢ 


93 C.C. 240 c.c. 447 c.c 33 B bile obtained on 3rd day. 
6 c.c. Oleic acid used. 
610 c.c. De. . 1047 c.c 7 Patient cholecystecto- 
mized 


568 c.c. B bile obtained on 3rd day 
2 c.c. Oleic acid used 

B bile obtained on 3rd day. 

2 c.c. Oleic acid used. 


B bile obtained on 3rd day 
2 c.c. Oleic acid used 
B bile obtained on 3rd day. 
6c.c. Oleic acid used. 


B bile obtained on 3rd day 
6c.c. Oleic acid used. 
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TasLeE I—Continued 








Ist day 
| No stim- 


Case| ulation 


2nd day 
Bile Salts 


3rd day 


Oleic Acid and 


Bile Salts* Remarks 





No. 
Percentage 
increase 


3 hour 
quantity 


3 hour 


quantity 


3 hour 
quantity 


| 
| Percentage 
increase 





120 c.c. 196 c.c. 63 


~- 





slice. | 125 


B bile obtained on 3rd day. 
6c.c. Oleic acid used. 








940 c.c. 


: 
| Patient cholecystecto- 
mized. 











304 c.c. 


| B bile obtained on 3rd day. 
6c.c. Oleic acid used. 





| B bile obtained on 3rd day, 
2 c.c. Oleic acid used. 











b bile obtained on 3rd day. 
2 c.c. Oleic acid used. 
B bile obtained on 3rd day. 
2 c.c. Oleic acid used. 











45 c.c. 


120 c.c. 


| 
| | 





270 c.c. 





B bile obtained on 3rd day. 
2 c.c. Oleic acid used. 


B bile obtained on 3rd day. 
2 c.c. Oleic acid used. 
B bile obtained on 3rd day. 
2 c.c. Oleic acid used. 


B bile obtained on 3rd day. 
2 c.c. Oleic acid used. 


* Note: In making calculations for the percentage increase on the third day, 40 c.c. have 


been deducted in each instance (except in cholecystectomized cases), 


so as not to include 


this amount which we found was the average quantity recovered from the gall-bladder. 


bilirubin as shown by table 2 and also 
accordingly appeared to be much 
darker in color than the bile recovered 
during the similar period on the first 
two days. Ivy, in his Harvey lecture, 
New York City, on February 18, 1932, 
demonstrated that the gall-bladder does 
not empty at once when stimulated by 
cholecystokinin. Evidently a similar 
result follows when oleic acid is used 
as a gall-bladder stimulant and this 
may be the reason for the continued 
presence of darker bile in the three 
hourly specimens on the third day of 
the experiment. 

In 10 subjects where only two cubic 
centimeters of oleic acid were used, 


the quantities of bile recovered did not 
average any marked difference from 
those obtained where six cubic centi- 
meters of oleic acid were used. [-hile 
appeared within the same period of 
time, thus demonstrating the marked 
cholagogue action of even small quan- 
tities of oleic acid. 

Chart 1 shows graphically the re- 


the second and 


sponse obtained on 


third days when bile salts alone and 
oleic acid with bile salts, respectively, 
were used as compared with the first 
day of the experiment when only 


water was used. An analysis of the 
curves readily proves that the response 


to stimulation on the third day was 





Oleic Acid and Bile Salts 


judo sad ‘Bur | S 
‘UIqnJtlg | = 


qu99 Jtod *"3u 
mf )J9YSITOU) 


hours 


three 


APIARIL) 
ayiseds 


ay- 


Third d 


SPHOS 12991 


euInyjo \ 


jua9 J9d "Su 
‘urqnaiyig 


jua9 Jod ‘su 
*[O49}SaTOU) 


hours 


three 


CPIABIS) 
oyioads 


BILE, ON THE First, SECOND AND THIRD DAys RESPECTIVELY 


THE 


SPHOS THIOL 


- 
7A 


Insufficient quantity for determination 


eurnjo \ 


PROPERTIES OF 


juU99 Jad “Su 
‘uIqnatytg 


PHYSICAL 


ju99 Jod "sw 
*‘[O49}Sa]OY ) 


AND 


hours 


{PIARI‘) 
oytoads 


CHEMICAL 
three 


rHE 


First day 


SPHOS [OL 


eulnyo \ 


CHANGES IN 


Z, 








1470 


R. Finkelstein and E. W. Lipschutz 


Cuart I 


SHOWING ComposITE CURVES OF THE AMOUNTS OF BILE COLLECTED ON THE FIRST, SECOND 


AND Tuirp Days RESPECTIVELY 


c.C. BILE COLLECTED 


180 


190° 


40 


fours la 1 


prompt, the largest hourly quantity 
being obtained within the first hour. 
Table 2 shows some of the chemical 
and physical changes that occurred in 
the bile on the different days of the 
experiment. These figures are the 
averages for each of the three hour 


periods. Actually, the bile recovered 





won oececes REPRESENTS IsT DAY (NO 
STIMULATION) 


mee ee ee REPRESENTS 2ND DAY (CULE 
SALTS STIMULATION) 


mm REPRESENTS 3eD DAY (OLEIC 
ACID AND BULLE SALTS 
STIMULATION) 


i'2 2 2h 3 


during each hour was tested separately 
and as a rule the dark, heavy b-bile. 
usually recovered during the first hour 
after the administration of oleic acid 
with bile salts on the third day, showed 
the highest figures in the cholesterin 
and bilirubin contents. 

The specific gravity and total solids 
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were estimated in each of the speci- 
mens. These figures are of little value 
because of the cellular matter and duo- 
denal debris found in bile obtained by 
the transduodenal method. 


DISCUSSION 


The fact that oleic acid causes the 
gall-bladder to contract and to empty 
has been amply demonstrated by the 
experiments of Copher and Kodama’, 
Whitaker*®, and Ivy*. Ivy and Old- 
berg’ have proved that a fatty acid 
coming in contact with the duodenal 
mucosa stimulates the formation of a 
hormone which causes the gall-bladder 
to vontract and to expel most of its 
They named this hormone 
“cholecystokinin”. This work has re- 
cently been confirmed by Crandall.* 
One of us (E. W. L.*) has shown 
roentgenologically, that five cubic cen- 
timeters of oleic acid, taken orally, 
will likewise cause a gall-bladder to 
expel most of its contents within two 
Further work has 


contents. 


or three hours. 
shown that a similar result may be 
accomplished with the administration 
of two cubic centimeters of oleic acid. 
Stewart and Ryan,* working with vari- 
ous drugs, corroborated these results 
only when oleic acid was used. 

The choleretic effect of bile salts has 
been amply proved by the physiolo- 
gists of the latter part of the nine- 
teenth and early part of the twentieth 
centuries. The literature is replete 
with evidence that the stimulating ef- 
fect of bile salts upon the liver cells 
causes an increased production of bile. 

sayliss and Starling® proved a num- 
ber of years ago that the intravenous 
injection of secretin not only caused 
a copious secretion of pancreatic juice, 
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but also doubled the rate of flow of 
bile from the liver. Mellanby’’ has 
shown that secretin stimulates bile for- 
mation indirectly by its action on the 
pancreas, i.e., pancreatic stimulation re- 
flexly stimulates the liver. If the ani- 
mal is depancreatized, injections of 
secretin fail to increase the flow of 
bile from the liver. Ivy"? has shown 
that oleic acid stimulates the flow of 
pancreatic juice through an hormonal 
action. When oleic acid comes in con- 
tact with the duodenal mucosa it ac- 
tivates the production of secretin. In 
the light of the above knowledge it 
occurred to us that oleic acid should 
have a choleretic effect. Our present 
study confirms this conclusion. 

As to the method of recovering the 
bile, we find that our results compare 
favorably with the quantities shown in 
similar work done by Wakefield and 
his co-workers'*, on a group of six 
cases. The average amount of bile 
they recovered through the duodenal 
tube in a half-hour period, without 
stimulation, was 21.2 cubic centime- 
ters. In our group of 30 cases the 
average half-hourly output, without 
stimulation, was 30.8 cubic centimeters. 
Following stimulation they found the 
average return of bile was 55.6 cubic 
centimeters per half hour, Our re- 
sults show 59.1 cubic centimeters in 
the same period of time, with oleic 
acid and bile salts stimulation. Mc- 
Clure, Wetmore, and Reynolds'* be- 
lieve that much of the bile excreted 
into the duodenum is lost because of 
the normal downward peristalsis and 
accordingly cannot be recovered by 
means of the duodenal tube. Okada 
et al '* have concluded that 94 to 99 
per cent of duodenal contents is re- 
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covered through the tube. While we 
cannot with reasonable certainty say 
what percentage of contents is actually 
recovered, we are inclined to concur 
with the opinion of the latter authors, 
judging by the relatively uniform 
quantities we recovered from individ- 
ual subjects on the different days. 
There is no evidence in our results of 
daily gross fluctuations ; only increases 
in quantities that were due to stimu- 
lation were noticed. In fact, after 
noting the quantities collected on the 
first and second days, we were able to 
predict approximately the results of 
the last day’s draining. We believe 
that the patient’s position during the 
drainage period and the type of tube 
used are factors of considerable im- 
portance. It does not seem plausible 
to assume that by virtue of some un- 
known coincidental factors, more bile 
found its way through the duodenal 
tube on the third day of the experi- 
ment, to give us persistent increased 
quantities in 83 per cent of our cases. 


SUMMARY AND CONCLUSIONS 


The comparative choleretic effect of 
bile salts and oleic acid and bile salts 
has been studied in a group of 30 sub- 
In each case the bile was col- 


jects. 
lected by means of a duodenal tube on 
three different days for three hourly 
periods. The first day served as a con- 
trol day, when no stimulation was em- 
ployed. On_ the day three 
grains of bile salts were used for stim- 
ulation, and on the third day three 
grains of bile salts plus six cubic cen- 
timeters of oleic acid were used. In 
ten subjects, only two centimeters of 
oleic acid were used with three grains 


second 
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of bile salts, to detect any possible 
alteration in the results obtained. The 
detailed technic is described. The quan- 
tities of bile drained on each day were 
noted, and examinations of the differ- 
ent samples of bile were made for pos 
sible chemical or physical changes. Less 
than 25 cubic centimeters was not con- 
sidered a sufficient quantity to be ac- 
cepted as an increase. 

The following results were obtained : 

1. In 17 patients, the quantity of 
bile collected was increased on the 
second day when bile salts stimulation 
was used. The lowest increase was 13 
per cent, the highest 180 per cent, the 
average amounting to 91.4 per cent. 

2. In 25 patients, the bile collected 
on the third day was increased when 
oleic acid and bile salts were used. 
The lowest increase was 17 per cent, 
the highest 444 per cent, the average 
increase amounting to 143.6 per cent. 
The ten cases receiving the smaller 
amount of oleic acid did not show any 
appreciable difference in the quantity 
of bile excreted, and were included in 
the ‘above figures. Gall-bladder bile 
was obtained in every instance on the 
day when oleic acid had been used, 
with the exception of two cholecystec- 
The average quantity 
about 40 


tomized cases. 
of this bile recovered was 
cubic centimeters. 

3. Figure 1 shows graphically the 
response obtained after stimulation on 
the second and third days. 

4. While some chemical and phys 
ical changes were noted in the differ- 
ent samples of bile, it is difficult to 
draw definite conclusions in view of 
the fact that the 


transduodenally. 


bile was obtained 
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As a result of this study, it may be We wish to acknowledge our thanks to 
Dr. Maurice Vaisberg and Dr. Harry Sher- 


eas ‘ man for their kind assistance in these ex- 
quantities is not only a potent chola- : 
: periments, and to Mr. Kurt Heinhold for 


gogue but also definitely enhances the ge chemical analysis of the various speci 


concluded that oleic acid even in small 


choleretic effect of bile salts. mens 
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ROM January 1, 1916, to De- 
cember 31, 1931, inclusive, 2039 
cases of lobar pneumonia were 

observed in the Memphis General 
Hospital. Of this number, 517 oc- 
curred in white patients and 1522 in 
negroes. During this same period, the 
white patients comprised approximately 
one-third of the total discharges from 
the hospital but only one-fourth of 
the total number with pneumonia. 


INCIDENCE 

The morbidity of pneumonia, ac- 
cording to Blake,t depends upon the 
pathogenic properties of the organism, 
the opportunities for infection, and the 
factors of susceptibility and resistance. 
Since neither the Memphis City Board 
of Health nor the Tennessee State 
Board makes pneumonia a_ reportable 
disease, it is impossible to ascertain 
its true local incidence. It is well 
known that the number of cases varies 
greatly from year to year in all locali- 
ties. This fact is strikingly illustrated 

*Accepted for publication November 11, 
1932. Read before the Pan-American Med- 
ical Association (Medical Section) March 
3, 1933, Dallas, Texas. 
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in chart 1. During the sixteen years 
covered in this study, the lowest inci- 
dence was in 1920, with 44 cases, and 
the highest in 1931, with 304 cases 
(chart 5). Thus, in 1920 the 44 cases 
represented 1 per cent of the total dis- 
charges, whereas the 304 cases in 1931 
represented 2.8 per cent (chart 1-a). 

Institutional statistics such as these 
offer the only means of estimating the 
incidence of pneumonia other than 
mortality tables. Since, as will be 
shown later, the death rate also varies 
widely from year to year, these mor- 
tality tables give only an approximate 
idea of the number of cases. The dis- 
crepancy is illustrated in a comparison 
of the incidence and death rate at the 
Memphis General Hospital with the 
mortality for the City State 
(charts 1, 2, 3, 5). 

Chart 1 shows the relative incidence 


and 


of pneumonia among the rural and 
urban population for the State of 
Tennessee. Except for 1918, when 
there was a sharp rise, probably be- 
cause of the influenza epidemic, there 
was only a slight variation in the mor- 
tality among the rural white and negro 
population and but little more among 
the urban whites. On the other hand, 
the rate was much higher and more 
the urban negroes. 


variable among 
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PNEUMONIA —ALL FORMS 
CRUDE DEATH RATE 
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The crowded, unhygienic living condi- 


DEATH RATE : 
TENNESSEE tions of the urban negroes account not 





oot — only for the higher incidence, but also 
for the higher death rate. 

— The importance of meteorological 
conditions as predisposing factors in 
-_ the occurrence of pneumonia cannot be 
doubted, yet no one has been able to 
a ALL, CAUSES. —>Scaiz define this relation satisfactorily. Chart 
c 6 shows a comparison between the 
\ aainien pneumonia deaths in the Memphis 

‘ LOBAR PNBUIDITIA General Hospital and in the City of 

A Memphis, and the precipitation, rela- 

/ ‘ “\ J tive humidity, days of possible sun- 

/ - Ae shine, and the average mean monthly 
temperature.* In this series, as in 











ar ae One Re OR many similar studies, no constant rela- 


Ciene 2 tion could be found between any of 
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the meteorological influences and the 
pneumonia deaths. 

Economic conditions may have some 
effect upon the incidence of pneu- 


monia. In computing the ratio of 


DBATH RATB - 


among men because of their occupa- 
tional exposure, yet the fatalities 
among the men and women were al- 
most equal in the City of Memphis 
from 1921 to 1931, inclusive. 


LOBAR PNEUMONIA 
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business failures per year* with the 
pneumonia death rate in the City of 
Memphis, it was noted that the high- 
est incidence of pneumonia seemed to 
follow the year of the greatest number 
of business failures. The comparison, 
however, is not sufficiently definite to 
be significant. 
SEX 

Usually the statement is made that 

lobar pneumonia is more prevalent 


AGI 

At what age do most cases of pneu- 
monia occur? Of these 2039 patients, 
the majority were between twenty and 
forty years (chart 4). There seems 
to have been a marked discrepancy, 
however, between the age incidence 
and death rate at the General Hospital 
as compared with the mortality in the 
City of Memphis and State of Ten- 


nessee.***’= The rising curve of the 
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death rate for lobar pneumonia after ally low, whereas in bronchopneumo 
the fifth decade for the State undoubt- nia, which is often secondary, it 
edly means that many cases of lobular always high, it is reasonable to assume 
or terminal bronchopneumonia were that many cases reported as lobar wer 
included. The death rate for lobar in reality bronchopneumonia. 
pneumonia in the first decade in Mem- 
phis and Tennessee as reported is un- 
usually high. Holt,’ in a study of 426 In the analysis of this series, an at- 
cases, found that over 90 per cent of tempt was made to determine those 


ProGNostTic SIGNS 


LOBAR PNEVMONIA-MEMPHIS GEN. HOSP. 
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pneumonia which occurred in the first data which would aid in predicting the 
three years of life were bronchial in most probable outcome of the average 


type. After the fourth year of life case. Many physicians have some par- 
bronchopneumonia is more often sec- ticular sign or symptom upon which 
ondary to some other condition. Of they rely for prognosis, while others 
3778 patients reported to the Memphis maintain that it is almost impossible 
City Health Department as having to foretell the course of any individual 
died of lobar pneumonia, 1079, or al- case. Loomis aptly stated, “There are 
most one-third, were four years of age some who have pneumonia whom we 
or under. Since the mortality from cannot cure, some whom we cannot 
lobar pneumonia at this age is usu-_ kill, and some whom wise treatment 
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and good nursing will help to recover.” 

In the 2039 cases of lobar pneu- 
monia of this series, the ayerage height 
of the temperature, the systolic and di- 
astolic blood pressure, the pulse pres- 


“ 
“7 
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a constant pulse rate of 120 or above 
Thus, 
tients with a persistent tachycardia of 


as “toxic”’. pneumonia pa- 


120 or over have a bad prognosis and 


require extraordinary care. 


LOBAR. PNEUMONIA -CONTRIBUTING FACTORS 








vg 
MEMPHIS GEN- HOSP. PHEUMONIA DEATHS 


SY, 
il 





RATIO OF FAILURES 


PER 10,000 


BuSsinESS PIRMSE 





PRECIPITATION 


(winrar) 





qt a 
4 a a‘ > 
ne 


RELATIVE 


* 


or 
™ Fo POSSIBLE SUNSHINE 


aT, — 
nr Pepe ttt Vl yt 


HUMIDITY fe 


> 
Qwinrea) % 


- 
“«< 
7? 


Cw INTER) 





a 
o 





AVERAGE MEAN MONTHLY 


TEMPERA TURE 





T 


Za “i 24 


26 : zs . 


(CHART 


sure, and the urine tests varied but lit- 
tle between those who died and those 
who recovered (table 1). A_persist- 
ently high pulse rate definitely stands 
out as a reliable indication of the se- 
verity of the disease. Maclachlan, 
Kastlin and Lynch* confirm this and 
consider all cases of pneumonia with 


Leukocyte Count. Of what prog- 
nostic aid is the white blood cell count ? 
In actual figures, there was little dif- 
ference in the count of those who re- 
covered and those who died (table 1). 
However, when a comparison is made 
of the white blood cell count, taking 
into consideration the age of the pa- 
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tient, it is significant that at the age whereas those with a count of above 
of twenty years and above, those with 18,500 died (chart 7). It must be un- 
a count of 18,500 or below lived, derstood that this is an average count 


TABLE I 
Lopar PNEUMONIA, ProGNOosTIC SIGNS 
(2039 cases) 








Average Cases | Cases 


Recovered Died 





Temperature 101 degrees 102 degrees 





96 122 





Blood pressure 108/61 110/63 





Pulse pressure | 47 





Urine 


a. Albumin k 42% 
b. Casts 23% 





White blood 
a. Cells 20,202 18,045 
b. P.M.N. 79% 





W.B.C, IN 
THOUSANDS 
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and that some patients with a leuko- 
cytosis above this figure lived and 
some with a low count died. A very 
low leukocyte count signifies a poor 
response on the part of the patient and 


a bad prognosis. Finally, emphasis 
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mann test was 26 per cent, as com- 
pared with 27.1 per cent for the entire 
series. The difference is too slight to 
be significant. 
Lobes Involved. 


the involvement of the different lobes 


A comparison of 
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should be piaced on the fact that, in 
this series, during the period of life 
when lobar pneumonia is most com- 
mon (twenty to forty years), the ma- 
jority of the patients with a white cell 
count above 18,500 died. 

Syphilis. What effect does syphilis 
have on the prognosis in lobar pneu- 
monia? In this group, 458 patients, 
or 22.4 per cent, gave a positive Was- 
sermann test. The mortality rate for 
the number with a positive Wasser- 


8 
may be seen in chart 8. Two or more 
lobes were affected in almost one- 
fourth of the series. The mortality 
was higher when the disease was pres- 
ent in both lungs than when two or 
more lobes of one lung were involved. 
The lower lobes were involved more 
than twice as often as the upper, and 
the right lower more than twice as 
often as the right upper. 

Blood Cultures. Blood cultures were 
In 90, or 32 per 


made in 281 cases. 
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cent, a positive culture was reported. 
The mortality among those with a 
positive culture was 52.2 per cent, as 
compared with 24.2 per cent for those 
with a negative culture (table 2). 
Sputum. The sputum was studied in 
574 cases. The laboratory reported a 
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of early adult life. In this series, the 
greatest number of cases of Type I, 
like those of Types II and II], oc- 
curred between the third and fourth 
decades (chart 9). 
Previous Attacks. 
and thirty-five patients, or 


Three hundred 
16.4 per 


TABLE II 
LogAR PNEUMONIA — MEMPHIS GENERAL HOsPITAL 


(2039 cases) 





| Number 
| Died 


Mortality 


No. with 
Pos. BI. Number 
Cult. Died 


Mortality 








| 27 


31 4 | 45.1% 





Type II 


10 9 90. % 





Type III 


10 40. % 





Type IV 


16 





Pneumococcus 
(not typed) 


14 





Pneumococcus 
(2 types) 





Streptococcus 





Mixed types 





Total 


90 | 47 





Average 











Blood culture taken in 281 cases: 
32% positive blood cultures 





streptococcus in 49 of this number, 
and seven of these showed a positive 
blood culture. Although clinically 
these were cases of lobar pneumonia, 
objection might be raised to their in- 
clusion in the series. Of the 426 cases 
showing a single type of pneumococ- 
cus, 180 were Type IV, 104 Type I, 
73 Type III, and 69 Type II (table 2). 
It was interesting to observe the 
marked variation from year to year 
in the relative incidence, as well as 
the mortality of the different types. 

It is generally conceded that Type I 
lobar pneumonia is primarily a disease 


cent, gave a history of one or more 
previous attacks of pneumonia. The 
mortality of this group was 22.6 per 
cent, as compared with 28.3 per cent 
for the remainder of the series (table 
3). It is thought by some that one at- 
tack predisposes to a second, yet the 
fact that the mortality was less among 
those who had previous attacks would 
indicate a certain amount of lasting 
immunity. 
CoMPLICATIONS 

In table 4 are listed the most im- 
portant complications recorded in this 
series. 
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Empyema, as might be expected, ably larger number of effusions would I 
ranks first. It developed in 53 cases, have been found. t 
or 2.6 per cent of the entire number. Pericarditis was mentioned in only n 
LOBAR PNEUMONIA 
CRISIS 
—— i ae a a a: 
- DECADES ~ 
Cuart 1] 
Tape III 
; LopAR PNEUMONIA — MEMPHIS GENERAL HospItai 
(2039 cases ) 
‘ _ —— — — ———————— - 
No. of No. of 
Summary Cases Deaths Mortality 
Pneumonia cases | 2,039 554 27.1% 
Present attack | 1,704 483 28.3% 
Previous attack 335 76 22.6% 
Positive Wassermann 458 121 26. % one 
tric 
. Pleural effusion, on the other hand, 16 cases. Obviously, this is far too 
d was recorded in only 8 cases. There is low. Autopsy records show that the 
no doubt that if more exploratory as- incidence of pericarditis is second only Ir 









pirations had been made, a consider- to that of the pleural complications. 
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Doubtless it is overlooked more often 
than any other complication in pneu- 


monia. 
Multiple gastric ulcers complicated 


TABLE 


LopaR PNEUMONIA 


(2039 c: 


otal 


ases 


Die 


12 


T 
C 


rc? 
be 


Complications 


EK mpyema 


lung abscess i) 


Pericarditis 


Endocarditis 
Pleural effusion 
Otitis media 
Mastoiditis 
Meningitis 
Delirium . 
Paraplegia 


Jaundice 


Peritonitis 


Tubercul si s 

Supp. parotitis 
L.ymphadenitis 
Thrombophlebitis 
Subcut. abscess 
\cute arthritis 
Pregnancy aby tion 
Erysipelas 


Epidemic parotitis 


Pvelo-nephritis 





Ulcers—one each 
(leg, rectum, gluteal 
skin and stomach ) 


one case. Death was caused by gas- 


tric hemorrhage, as shown at autopsy. 


TREATMENT 


In table 5 and chart 10 are listed the 


‘lous remedies in the 


employed 


MEMPHIS 


Number 
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treatment of this series of cases. The 
groups are too small to justify any 
conclusions for or against the use of 


any of these remedies. Nevertheless, 


lV 
GENERAL Hospital 


ises ) 


(Operative 


d Mortality Mortality 


?? 


44 
1. 


oO 
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»U 


12 


it is interesting to consider the results 
obtained with some of the drugs most 
employed. 


It will be noted that digi- 


commonly 
Digitalis. 
alone with 


1231 


talis or in combination 


some other drug was used in 
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cases. The average mortality for this 
group was 31.1 per cent. It was used 
alone in 745 cases, with a mortality 
of 22.5 per cent. The highest mor- 
tality, 58.2 per cent, occurred in the 
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Caffeine. Next to digitalis, caffeine 
seems to have been the most popular 
stimulant employed. It was _ used 
alone in 86 cases, one-half of whom 
died. When combined with some other 


TABLE V 
LoBAR PNEUMONIA — MEMPHIS GENERAL HOosPITAL 


(2039 cases) 











Total 
Number | 
Cases | 


Treatment 


Number 


Died 


Average Hosp. 
Stay of 
Those Who 


Mortality | 
Recovered 





Digitalis 745 


168 . 16.1 days 





Dig. and quinine 128 


38 29. | 18.7 days 





Dig. and caffeine 175 


.l days 





Dig. and antiserum E 


.5 days 





Dig. and pneu. antigen 5 


.2 days 





Dig. and strychnine 


days 





Dig., caff. and quinine 


.9 days 





Dig., caffeine and 
strychnine 


7.3 days 








Digitalis (alone or 
in combination ) 


17. days 





Quinine 





Quinine (in some 
combination ) 





14.8 days 





Caffeine 





Caffeine (in some 
combination ) 


21.6 days 





Antiserum 


12.8 days 





Pneumococcus 
antigen 


11.1 days 





None of the 
above drugs 


14. days 





General average 


17.2 days 





group in which digitalis was used in 
combination with caffeine. Although 
we did not compare the methods of 
treatment in 1916 with those of 1931, 
it is safe to say that digitalis was used 
routinely more often in 1916 than in 
recent years. 


drug, the mortality was even higher, 
being 56.8 per cent. It should be 
stated, however, that this high death 
rate was not because of caffeine but in 
spite of it, since it was rarely given 
except when patients were desperately 


ill. 
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Quinine. 
third largest group. It was combined 
with some other drug in 163 
with a mortality of 36.8 per cent. In- 


Quinine was used in the 
cases, 


terestingly enough, the lowest mortal- 
ity, 13.6 per cent, of any group was 
in the 44 cases in which quinine was 
used alone. 

Symptomatic Treatment. The next 
most favorable group the 636 
cases treated symptomatically. In these 


was 


the mortality was only 17.6 per cent. 
They were doubtless the mild cases, in 
contrast to the treated 
with caffeine and other stimulants. 

The number who received 


severe cases 


Serum. 


pneumococcic serum and pneumococcic 


antigen was too small to warrant any 
conclusion. 

According to popular opinion, pneu- 
monia is a disease which ends by cri- 
sis, but in this series the numbers ter- 
minating by lysis and by crisis were 
almost equal (chart 11). The average 
age of those ending by crisis and lysis 
was 22 and 25 years, respectively. The 
ninth day was the average day of 
crisis in 616 cases in which the exact 
day could be determined. The average 
duration of the uncomplicated cases 
which ended by lysis was twenty-one 
days. 

Considering the large proportion of 
negro patients at the Memphis Gen- 
eral Hospital, an average mortality for 
pneumonia of 27.1 per cent over a 
period of sixteen years compares very 
favorably with statistics from large 
general hospitals in other sections. Dr. 
O. W. Bethea’® collected statistics from 
the Massachusetts General, Bellevue, 
St. Luke’s, Garfield Memorial, Cook 
County, and the Charity Hospital and 
found that in 1915, of 2012 cases of 
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lobar pneumonia, the mortality was 
32.3 per cent; in 1929, of 2489 cases, 
the average mortality was 40.4 per 
cent. 

SUMMARY 

1. An analysis has been made of 
2039 cases of lobar pneumonia ob- 
served at the Memphis General Hos- 
pital from 1916 to 1931, inclusive. 

2. A comparison has been made be- 
tween the mortality rate for the hos- 
pital, the City, and the State. 

3. The average mortality rate for 
the entire series was 27.1 per cent. In 
spite of the fact that the majority of 
these patients were negroes, the mor- 
tality rate compares favorably with 
published statistics from other munici- 
pal hospitals. 

4. A comparison was made of the 
temperature, pulse rate, blood pres- 
sure, blood 
died and those who recovered. No sig- 
found 


and count of those who 


nificant difference was which 
would aid in the prognosis. 

5. The mortality rate of those who 
gave a positive blood culture was 52.2 
per cent, as compared with 24.2 per 
cent for those with a negative culture. 

6. Digitalis was employed in 1231 
cases, with a mortality rate of 31.1 
per cent, as compared with an average 
of 27.1 per cent for the entire series 
17.6 cent for treated 


symptomatically. 


and per those 

7. Since lobar pneumonia is not a 
reportable disease in Tennessee, it is 
impossible to determine its true inci- 
dence or the mortality rate in private 
practice. There is reason to believe 
that the mortality rate for those cases 
treated in private homes is much less 
than these figures and other published 


statistics would indicate. 
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Twins as Biologic Controls in the Study of 
Human Constitution* 


An Additional Approach to the Study of Clinical Medicine 


3y H. M. Marcouts, M.D., M.S., and V. W. Ersenstern, M.D., 
Pittsburgh, Pennsylvania 


E, physicians who have seen 
a veritable flood of new dis- 
coveries in science have be- 
come impressed by the importance of 
the environment in relation to human 
disease. The achievements in the field 
of bacteriology pointed to the identi- 
fication of many of the infectious dis- 
eases, and in many instances led to 
the complete solution of the problem 
of contagion and of prevention. The 
fruitful researches in the study of nu- 
trition, the phenomenal discovery of 
the vitamins, for example, pointed out 
factors hitherto unknown in the pro- 
duction of disease. As the web of 
information concerning the function 
of the endocrine glands is being un- 
tangled, we become aware of. still 
another group of factors—thyroxin, 
insulin, adrenal substance—which take 
their place as agents through which 
physical disease may be understood. 
So startling and so important have 
these discoveries that of late 
there has been a tendency at large to 
think of the mechanism of disease en- 
tirely in terms of infection, of meta- 
bolic derangement, of neoplastic activ- 
ity, or of physiologic dysfunction in 
one direction or another. Many of the 


been 


*Received for publication August 29, 1932. 


unsolved problems of disease will, in- 
deed, be conquered attacked 
from this approach, through researches 


when 


in bacteriology, biochemistry and bio- 
physics. Still, there certain 
questions which remain unanswered, 


are 


despite most precise objective methods 
What, for example, is the 
“suscepti- 
What underlies 
natural or racial immunity? Why of 
two individuals in the same environ- 


of study. 
meaning of “resistance” or 


bility” to disease? 


ment, is one chosen for a specific dis- 
ease and the other left untouched? 
What are the relative values of the two 
factors, the environmental and the in- 
dividual, in the complex known as dis- 
ease ? 

To be sure, the medical concept of 
disease has always been cognizant, in 
a general way, of the individual him- 
self as a large factor. The element of 
human constitution in disease has been 
noted times in many 
Hippocrates’ humoral theory classified 
the traditional san- 
melancholic 


many ways. 


individuals into 
choleric, and 
bilious tempers. Through the centu- 
ries clinicians have repeatedly been 


guinous, 


impressed by something of the indi- 
vidual’s “diathesis” in its relation to 


his disease. We have long become 
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familiar with such terms as “phthisic 
habitus,” and “fair, fat and forty,” 
which bear the hint of the relationship 
of physical structure to disease. 

More recently, observers, particu- 
larly on the continent, have concerned 
themselves intensively with attempts 
to define more precisely the meaning 
of human _ constitution. Miller’, 
Bauer*, Borchardt*, and others have 
made illuminating contributions, in 
which one finds an attempt to inte- 
grate those basic factors inherent in 
the individual with those other inter- 
playing elements in man’s environ- 
ment which culminate in disease. In 
America, the pioneer efforts thorough- 
ly to study man in relation to his 
disease came from Draper*, who, be- 
ginning with a study of man’s mor- 
phologic attributes, proceeded to in- 
vestigate certain physiologic and psy- 
chologic aspects of the individual in 
an attempt to make something con- 
crete of the concept of human consti- 
tution. His studies have yielded data 
of considerable importance. They have 
pointed to possibilities of correlating 
individuals of particular constitutional 
make-up with their disease suscepti- 
bilities. His work is of particular in- 
terest to the clinician in that it dem- 
onstrates a tendency of certain patho- 
logic entities to occur with striking 
frequency in some groups, and with 
relative rarity in individuals ‘‘consti- 
tuted” differently. Here, indeed, is a 
suggestion that the development of 
certain disease states is facilitated 
under certain conditions of human 
constitution and apparently retarded by 
others. 

Another recent attempt to appraise 
human constitution has been made by 











Petersen and Levinson.* In an ex- 
tremely detailed and interesting inves- 
tigation these writers sought to learn 
something of “the individual consti- 
tutional reactivity”. This work is an 
attempt to define “human constitution” 
in terms of biologic reactions rather 
than in terms of morphologic attri- 
butes. In this respect this newer path 
should lead to a wealth of important 
data which, supplementing such studies 
as those carried out by Draper, should 
result in a more concrete conception 
of “human constitution.” 

The study of human constitution, 
because it concerns itself with the in- 
herent susceptibilities underlying phys- 
ical disease in man, does not lend itself 
to animal experimentation. We can- 
not add one iota to the knowledge of 
human constitution by investigations 
with guinea pigs or rabbits, no matter 
how carefully conducted and_ con- 
trolled. On the other hand, the study 
of human material has been hampered 
by a lack of suitable controls. “The 
weak link in the chain of evidence in 
human problems appears to be the 
biologic controls.” And it is for this 
very reason that the study of human 
constitution, which is so vitally related 
to our understanding of disease and to 
effective preventive medicine, has never 
lent itself to exact scientific investi- 
gation. 

This bar to a scientific approach is 
not entirely insurmountable. To a 
degree, adequate human controls are 
available. These are identical twins, 
one of whom serves as a “control ani- 
mal’ for the other. It occurred to 
us, therefore, that a study of monozy- 
gotic twins should afford a means of 
measuring the relative importance of 
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the constitutional susceptibility factor 
to disease and of the environmental 
inherent 


influence. To evaluate the 


constitutional predisposition to dis- 
ease, we may observe the progress of 
certain conditions in one of two iden- 
tical twins and then note whether a 
similar effect can be observed on the 
“control animal’, the other of the 
twins. 

This itself, 


fore, with a study of identical twins 


report concerns there- 
reported in the medical literature, to 
determine an answer to the question, 
“If an individual is by constitution a 
candidate for a specific disease, would 
he in another trial at life be prone to 
develop the same disease?” For iden- 
tical twins, being derived from the 
same ovum, are really one individual 
leading two physical existences. Would 
two such identical individuals, either 
in the same or different environments, 
develop identical pathologic processes ? 
The material collected from the liter- 
ature offers an impressive array of 
cases in twins in which the same dis- 
ease attacked both of identical twins 
simultaneously, but under conditions 
which would indicate unmistakably the 
role of a latent constitutional suscepti- 
bility. 
REVIEW OF THE DaTA 

A review of many different disease 
entities reported to occur in both of 
identical twins indicates that the simul- 
taneous diseases of twins can_ be 
grouped roughly into two categories: 
first, conditions arising from obvious 
are ap- 
in both 


developmental defects, which 
parent practically from birth 
twins; second, diseases resulting from 
less obvious defects, which do not be- 


come revealed until a later age. 


149] 


Identical anomalies of homologous 
twins have been the subject of numer- 
Table 1 


affords a résumé of obvious develop- 


ous reports in the literature. 


defects observed in identical 


Shirley Smith*, for exam- 


mental 
twins. K. 
ple, reports three cases of congenital 
heart defect in twins. In each instance 
both twins exhibited a patent ductus 
arteriosus. Murray’s’ review of this 
subject contains the cases of two sets 
of twins, in which congenital hyper- 
trophic pyloric stenosis occurred doubly 
in each pair. His study included sum- 
maries of many cases of congenital 
abnormalities in twins including in- 


stances of cleft palate, spina bifida, 


femora, 
other 


polydactylism, absence of 


albinism, and a multitude of 


developmental defects. Twins, simi- 
larly born with multiple fractures of 
the extremities and ribs, constituting 
cases of osteogenesis imperfecta, have 
been reported by Welz and Lieber- 
man.” 

Some of the congenital abnormal- 
ities of twins do not become manifest 
until the infants are a few months old. 
Such are the cases of cretinism and 
infantile myxedema cited by Hanhart® 
and by Petschacher.'® Mongolism has 
been so often observed in homologous 
twins that Mitchell and Downing" be- 
lieve that in no case has it been dem- 
onstrated that 
in only one of twins which are the 


mongolism can occur 


result of a single ovum pregnancy. 

Abt!* calls attention to the fact that 
identical twins show a ready disposi- 
tion to rickets, which may become ap- 
parent when the infants have reached 
a few months of development. In this 
connection, Atlee 


have reported the unusually early de 


too, and Tyson! 
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not become apparent until later, when 





velopment of tetany, which rarely sets 
in before four months of age, but normal infantile movements are found 


which came to his attention in twins _ lacking. 

eight weeks of age. On the whole, this first series of 
Cases of amyotonia congenita (Op- cases demonstrates the fact that homo- 

penheim’s disease), not apparent at logous twins often develop identical 


















TABLE I 
TABLE SHOWING CASES REPORTED IN THE LITERATURE OF THE SIMULTANEOUS OCCURRENCE 











































St 
Condition D ws Author and Reference 
Ez 
ZT. 
Anatomic defects Smith, K. S.: Arch. Dis. Child., 1929, iv, 330- 
Congenital heart defects S 1 3s: 
(Patent ductus arteriosus ) 
Congenital hypertrophic pyloric ] Moore, H. L.: South. Med. Jr., 1924, xvii, 187. 
stenosis l Davis, H. H.: Jr. Am. Med. Assoc., 1924, 
Ixxxiil, 686. 
Cases of spina bifida, polydactyl- |Murray, G. R.: Lancet, 1925, i, 529. 





ism, cleft palate, absence of 
temora, etc. 





1 |Welz, W. E., and Lieberman, B. L.: Am. Jr 
Obst. and Gynec., 1927, xiv, 49-54. 


Hanhart, quoted by Siemens, H. W.: Die 
Zwillingspathologie, J. Springer, Berlin, 1924. 








Osteogenesis imperfecta 

















Cretinism 1 









1 Petschacher: Wien. Klin. Wehnschr., 1922, 
xxxv, 749. 


Myxedema 








Mitchell, A. G., and Downing, H. F.: Am. Jr 
Med. Sci., 1926, clxxii, 866-872. 


Mongolian idiocy in twins 3 














Many | Abt, I. A.: Jr. lowa Med. Soc., 1924, ae. 395 


Disposition to rickets 








Tetany 1 Atlee, E. D.. and Tyson, R. M.: Arch. Pediat., 
1930, xIvii, 513-520. 


















Amyotonia congenita 1 |Forbus, W. D., and Wolf, F. S.: Bull. Johns 
(Oppenheim’s disease) | Hopkins Hosp., 1930, xvii, 309-322. 























birth but manifest in both identical flaws in their embryonic building 
twins at the age of five months, have material, which become discernible in 
been described by Forbus and Wolf,’* the growing infants as a dual anomaly 
who indicate that while the original or weakness. 

germ defect is present from birth in The most interesting of the simul- 
the anterior horn cells of the spinal taneous abnormalities of identical 
cord, the visible manifestations of the twins are those which are presented 
disease, such as muscular weakness, do late in life in a synchronous and often 
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dramatic manner. These may be 
grouped briefly into four categories, 
namely, 

1. Neoplastic diseases, 

Nervous and mental diseases, 
Non-infectious systemic diseases, 

. Infectious diseases. 

[he simultaneous occurrence of 
neoplastic diseases in twins has been 
reported in a number of instances 
(table 2), and has in most cases been 
explained as a manifestation of a de- 
velopmental defect common to both 
twins. Illustrative cases in this series 
are such as have been reported, notably 
by Croom,’® Benedict,’® Leavitt,’ 
Burkard,'* and Champlin.’® From the 
Mayo Clinic, Benedict has reported 
twin sisters who both developed retin- 
oblastoma of the left eye, within seven 
Burkard’s re- 
both of 


months of each other. 
port concerns twin sisters, 
whom at the age of 21 years developed 
fibroadenomas not only of the same 
breast, but of the same part of the 
breast. The twin brothers observed 
by Champlin had both developed small 
round cell sarcomas of the right tes- 
ticle within a few years of each other. 
One of these patients died; the other 
was saved by timely operation because 
the diagnosis was early suspected. 
Since normally the behavior of iden- 
tical twins is remarkably alike, their 
similar mental aberrations are not sur- 
By far the bulk of reports 


upon the diseases of monozygotic twins 


prising. 


concerns their identical nervous and 
mental afflictions (table 3). 
Soukhanoff*’ has reviewed 33 cases 
in which the form of mental disease 
was the same in each pair; and in 
which, frequently, periods of normal- 


ity occurred in the psychotic twins at 
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the same time, even though the indi- 
vidual patients were in separate insti- 
tutions. Likewise, Duncan and Camp- 
bell?! have written on 29 instances of 
mental disease in twins showing 
duplicate cases of dementia praecox, 
manic-depressive psychosis, paranoia, 
and so forth, which came on very often 
time and in the same 


at the same 


manner, and in several instances, even 
though the individual twins lived in 
different cities. 

In the four sets of psychotic twins 
reported by Smith, ** the twins rather 
than the single children in a family 
became psychotic. This writer pointed 
out the significant fact that three of 
the four sets of twins had no heredi- 
de- 


tary psychopathic taint. Frantz* 


scribes twin brothers, again without 


familial psychotic antecedents, who 


within two years of each other 


developed dementia praecox. Similar 
illustrations of homochronous demen- 
furnished by 
Wilson and 
Wilson and 


interesting obser- 


twins have been 


W orcester,”® 


tia in 
Marie,”* 
Wolfsohn,** and others. 
W olfsohn the 


vation that there is not a single in- 


cite 


stance in which dementia praecox oc- 
curred in only one of identical twins, 
and they conclude that when nervous 
disease thus occurs in duplicate, it is 
most probably the result of inherent 
defects present in both twins. Other 
examples of nervous or mental aber- 
rations have been reported by Gill,*’ 
Clouston Toledo,?? 
Hess,*° 

The systemic diseases, not of in- 
occurring simultan- 


and Savage,*® 


Targowla,*' and others. 
fectious origin, 
eously in homologous twins, comprise 
a variety of conditions, chief of which 


is diabetes mellitus (table 4). W. S. 
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Curtis®*? summarizes 13 cases of dia- 
In the case reported 
brothers, 


betes in twins. 
by von Michaelis,** 
both obese, who followed different oc- 


twin 


cupations, at the age of sixty years 


simultaneously developed diabetes, 


paresthesias, perforating 
the toes, and great psychic 


died 


later leg 
ulcers of 


excitement. These brothers 


within a few months of each other 


of uremia. 
Another striking illustration in this 
diabetes 


series of the occurrence of 


is that cited from 


without 


in identical twins 


Wolfsohn.?° 


familial antecedents of the disease, one 


Twin sisters 
of whom lived in San Francisco and 
the other in New York, simultaneously 
developed diabetes in their fifty-second 
year, and died within a short time of 
each other of cerebral hemorrhage. 
Other reported instances of the oc- 
currence of diabetes in both of identi- 
cal twins are those of Kuckens,** von 
Muller,” Murray,* Twinem,** Wilder 
(in a personal communication to Cur- 
tis’*) Bunce and Dougherty,** and 
Strouse.** 

The almost simultan- 
eously of chronic lymphatic leukemia 
has 


appearance 
in identical twin brothers been 
described by Dameshek, Savitz, and 
Arbor.*® 
developed symptoms of chronic lym- 
phatic leukemia in their fifty-sixth year 


The brothers, both cobblers, 


and suffered a similar course, and died 
within sixty-eight days of each other. 
Isaac Abt'? has interestingly pre- 
sented the fact that he and his twin 
brother were apparently both victims 
of cholelithiasis, his twin brother hav- 
ing died of “jaundice” previously. 
Among the other medical conditions 
observed simultaneously in identical 
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twins have been nephritis,*° bronchial 
asthma,*: bronchiectasis,** psoriasis,** 
cataract,** pituitary anomalies,*° Hodg- 
kin’s disease,*® and Von Jaksch’s ane- 
mia.*"'** In most of these cases the time 
of onset or the time of attacks was 
remarkably synchronous in any given 
set of twins. This tendency was well 
realized by the brothers reported by 
Trousseau, one of whom wrote his 
twin in a distant city: “I 
having my rheumatic ophthalmia, you 


am now 
must be having yours.” 

The simultaneous affliction of twins 
the 
eases, especially the contagious dis- 


by any of acute infectious dis- 


eases of childhood, are too numerous 


to mention. Galton*’ and other ob- 
servers, have noted, moreover, that 
such simultaneous attacks are most 


frequent in identical twins, less fre- 
quent in heterozygotic twins, and least 
common in ordinary siblings. Having 
observed this predisposition to simul- 
contagious 


taneous development of 


diseases in no less than 9 out of 35 
cases observed, Galton attributed this 
phenomenon to the like degree of sus- 
ceptibility and defense mechanism in- 
herited by both twins. 

Remarkable instances of bacterial 
disease acting similarly and simultan- 
eously in both of twin sisters have 
been described by Kretschmer*® (table 
5). The father of the twins had suf- 
“white the 


with swelling of 


Within seven months of each 


fered 
knee”’. 
other the sisters were admitted to the 
hospital, neither presenting any signs 
of active pulmonary tuberculosis, yet 
both having renal tuberculosis pre- 
ponderantly in the right side. In both 
cases extensive calcification of the tu- 
berculous process was found. 
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The twins reported by Worcester,*® 
who developed mania simultaneously, 
likewise both developed pulmonary 
tuberculosis which ran an equally ful- 
minating course in each. 

Another noteworthy instance of 
simultaneous and similar bacterial ac- 
tivity has been observed by Newman. 
Twin sisters were separated at 18 
months of age, one residing in London, 
the other in Ontario. Both had at- 
tacks of measles at seven years of age, 
and subsequently suffered particularly 
from tonsillitis and bronchitis; both 
ultimately manifested frank evidence 


50 


of rheumatic disease. 

Primary chronic polyarthritis has 
been observed simultaneously in iden- 
tical twin sisters by Ley and Snoeck.” 
The children had no hereditary history 
of arthritis. However, both, within 
a few years of each other, developed 
bilateral, symmetrical involvement of 
the joints, with ankylosis. 

DiscussION 

The striking occurrence of identical 
diseases in identical twins, these con- 
ditions often developing at about the 
same time and running so often such 
a remarkably similar course, has a real 
bearing on the answer to the questions 
we have raised. Such occurrence is 
remarkable but not in the least mys- 
terious. The mechanism behind the 
simultaneous appearance of disease in 
twins of advanced age is almost as 
definite as the mechanism behind the 
face of a clock, which causes the gong 
to strike when the hands arrive at 
the given hour. Let us examine this 
mechanism, the constitutional factor. 

The development of identical dis- 
ease, in each of two physically distinct 


individuals derived from a_ single 
ovum, points unmistakably to some 
common denominator. This factor we 
choose to call the factor of suscepti- 
bility. It really represents a defect in 
the constitutional structure in each of 
the two individuals. 

When this defect is patent at birth, 
it may be apparent as a duplicate error 
of gross morphologic nature. Such, 
for example, are the cases of conge- 
nital heart defects, spina bifida, or 
cleft palate. 

In certain instances the inherent 
anatomic defect may be less obvious 
at the start, the abnormality not be- 
coming apparent until a later age. Such, 
for example, is the case where each 
of twins is born with under-develop- 
ment of the anterior horn cells of the 
spinal cord. Since skeletal muscle de- 
velopment depends upon the trophic 
influence of these motor cells, this de- 
velopment fails, and as a result it 
becomes apparent at the third or fifth 
month that the child cannot raise its 
head well, cannot nurse satisfactorily, 
cannot move its limbs well, and in 
brief shows all the features of a case 
of amyotonia congenita or Oppen- 
heim’s disease. What we see is a mus- 
cular maldevelopment; what is hidden 
is the causal weakness in the motor 
cells of the spinal cord. 

While the importance of a constitu- 
tional defect in the production of cer- 
tain congenital anatomic abnormalities 
is obvious, it is still not often realized 
that the development of such conditions 
as diabetes, or nephritis, cholelithiasis, 
or renal tuberculosis, and probably all 
disease, is influenced by the constitu- 
tional predisposition or resistance to 
such disease. How can one escape 








PR 


i eg BS 














1502 H. M. Margolis and V. W. Eisenstein 


the conclusion that such an inexorable 
constitutional influence is at work in 
the production of identical types of 
neoplastic disease in identical twins? 
Such cellular activity must be the re- 
sult of a ripening process in a hidden 
pathologic defect which had remained 
latent for a variable period of years. 
That such identical tumors may not 
come to fruition until the fifth decade 
indicates that a constitutional basis for 
disease which does not become appar- 
ent until late in life must still be 
sought. If it is assumed that some 
sort of inherent defect susceptible to 
neoplastic change is inborn, then it 
would appear that some adequate en- 
vironmental stimulus is necessary to de- 
termine the ultimate development of 
the neoplasm. 

Functional failures have likewise 
their counterpart in the category of 
disease. Under certain conditions of 
living, for example, a latent functional 
defect of the islands of Langerhans 
will become manifest at some later time 
as frank diabetes, as in the twins here 
reported. Likewise, an obscure de- 
fect of mental function will ultimately 
spell psychosis in individuals so con- 
stituted. The probabilities are, how- 
ever, that the mental derangement will 
not occur until the individual either 
arrives at one of the critical develop- 
mental periods, such as puberty or the 
menopause, or experiences some un- 
usual environmental stress. 

Considering the many cases of 
mental disease, of diabetes, of blood 
dyscrasias, renal tuberculosis, choleli- 
thiasis, bronchial asthma, arthritis, and 
so on, observed in identical twins and 
reviewed in our series, one cannot es- 
cape the conclusion that in such twins 


the constitutional basis for the devel- 
opment of disease is a tangible factor. 
The frequent development of iden- 
tical disease in identical twins at the 
same period of life, and particularly 
at different periods of life, indicates 
beyond the possibility of doubt that 
the latent predisposition to a given 
disease lay in wait for these individ- 
uals, and depended only upon an ade- 
quate environmental stress to become 
apparent. Clearly depicting such a 
possibility is the case of twins reported 
by Kretschmer,*® both of whom, 
within seven months of each other, 
developed renal tuberculosis, prepon- 
derantly in the right kidney. The in- 
herent weakness in this instance was 
evidently in the right kidney. Disease 
did not result, however, until this 
weakened structure in each of the two 
twins met with the invasive organism. 
The lungs, and other sites equally open 
to the attack of the organism were 
significantly capable of escape. Inci- 
dentally, to guess whether such sus- 
ceptibility is specific for any particular 
noxa is far beyond present knowledge. 

So far it is compellingly demon- 
strated that in individuals for whom 
a very specific biologic control exists, 
that is, in identical twins, the role of 
pathologic susceptibility is a _ large 
factor. Through a study of the his- 
tory of these twins the disease process 
is seen to be the result of some ele- 
ment in the environment plus _ the 
necessary vulnerable spot in the indi- 
vidual. So regarded, disease is seen 
to be not a capricious event but a 
necessary sequence that must follow 
when an individual harboring a defi- 
nite inborn error is placed in an en- 
vironment containing many possible 
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noxious elements. To most of the 
disease dangers which beset us we are 
probably not susceptible, else we were 
all in a bad way, but we all have the 
equivalent of an Achilles’ heel. 

The question may be raised as to 
how often identical twins do not pre- 
sent during their lives identical disease 
processes. Whatever the entire answer 
may be, this much is certain: that only 
one of the two twins harboring identi- 
cal disease potentialities may be sub- 
jected to environmental stress of a de- 
eree sufficient to bring the disease to 
fruition. In such cases only one of 
the two twins may develop outspoken 
disease; the other will remain out- 
wardly free of its manifestations. Such 
a process is admirably illustrated in 
one case reported by Smith,** where 
one sister became distinctly psychotic 
in her forty-third year; her twin 
showed only a marked religiosity, but 
no definite psychosis. This religiosity 
was obviously the expression of a 
trend to mental aberration. The infer- 
ence is naturally that there existed 
here some variation either in the de- 
gree of susceptibility or in the degree 
of environmental stress. That suscep- 
tibility to some sort of mental disease 
existed in both of these twins is, how- 
ever, clearly evident. 

Probably the most significant aspect 
of our study is in relation to the prob- 
lem of disease in general, rather than 
to the problem of disease in twins 
alone. In any individual case of dia- 
betes, or tuberculosis, or leukemia, it 
Is naturally quite difficult to perceive 
the constitutional basis. Often the 
condition does not develop until late in 
life and this fact has made it even 
more difficult to link the development 


of the pathologic process with some 
inherent weakness. The difficulty lies, 
of course, in the fact that in any given 
case one has no control experiment 
such as nature provides in identical 
twins. 

Even in one of diabetic twins, the 
constitutional factor would hardly be 
impressive, were it not forcibly de- 
monstrated by the simultaneous ap- 
pearance of the same disease in the 
other twin. 

If we are justified in the inference 
that the same causative factors are 
operative in the production of disease 
in ordinary individuals as in identical 
twins, then we may conclude that con- 
stitutional predisposition to disease ts 
equally paramount. This predisposition 
is only more strikingly revealed in 
twins, because in them it 1s more read 
ily discernible through their biologic 
controls. 

While recent developments In our 
knowledge of the causes of disease 
have focused our attention largely on 
the external factors, it would seem 
from our study that this focus has 
produced some distortion. Too great 
a role has been assigned to the purely 
external causes of disease, too little to 
the vital intrinsic mechanism. Had na- 
ture provided a biologic control, an 
identical twin, in every instance of 
human disease, we should long since 
have been impressed by the predomi 
nant role of human constitution. 

The concept of human constitution 
has in the past lacked clarity because 
it lacked definition. The numerous ex- 
ceptions to the expected disease poten 
tialities associated with the so-called 
“phthisic habitus”, for example, has 


detracted from the value of this con 
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cept in its practical application to the 
study of disease. This is not surpris- 
ing because “habitus” represents only 
the superficial pattern in the fabric. It 
is really the warp and woof of that 
fabric that is the basis of human con- 
stitution. 

We are only now beginning to study 
these intimate components of the hu- 
man fabric. The painstaking studies 
of Draper and of his associates have 
already revealed myriads of threads 
that can now be followed to the indi- 
vidual’s disease potentialities. Thus, 
by detailed anthropometric and _ psy- 
chologic investigations on clinical ma- 
terial comprising a variety of disease 
entities, they are already able to corre- 
late, to an extent, certain distinct con- 
stitutional potentialities with certain 
definite diseases. The work of Peter- 
sen and Levinson enlarged upon the 
possible indices of human potentiality, 
by “seeking to define constitution in 
terms of measurable biologic reactions, 
rather than in developmental attri- 
butes”. Their approach is through a 
study of various physiologic responses 
of the individual, heat, 
epinephrine, thyroxin, the effects of 
other stimuli 
mention. Just as 


such as to 


manual labor, and too 
numerous 
Draper's data through one mode of 


approach, so the correlation of these 


even to 


physiologic responses, too, affords a 


means of appraising various types of 
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human constitution. We have only be- 
gun to unearth the various indices of 
human constitution. It is to be hoped 
that the impetus gained from such in- 
vestigations will in time result in stud- 
ies that will corral all of the factors 
comprising the various types of indi- 
vidual make-up. When this has been 
achieved it is likely that the adequate 
clinical investigation of a patient’s dis- 
ease will be preceded by the analysis 
of the individual himself. 


SUMMARY AND CONCLUSION 


The study of pathologic conditions 
in identical twins affords an excellent 
means of discovering disease potential- 
ities. 

The element of constitutional pre- 
disposition is most clearly evident in 
identical twins, since one of these in- 
dividuals serves as a control for the 
other. 

It is suggested that by 
trolled investigation and by other re- 
lated biologic means, including explo- 
rations into the chemical and serologic 


such con 


reactions of the individual, the isola 
tion of the specific components of dis- 


ease susceptibility is made possible 


When the clinician is in possession of 
these objective indices of various types 
of human constitutions, he will then b 
in a position to study thoroughly the 


patient as well as his disease. 
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SPONTANEOUS HYPOGLY- 
CEMIA VERSUS HYPER- 
INSULINISM 

The symptoms associated with an 
abnormally low blood sugar have be- 
come relatively well known to the med- 
ical profession in recent years. The ad- 
vent of insulin brought into prominence 
the clinical manifestations of insulin 
overdosage, the so-called insulin shock, 
and but a few years elapsed before 
Harris in 1924 drew attention to the 
spontaneous occurrence of similar at- 
tacks which he showed to be accom- 
panied by low blood sugar levels. Such 
instances of spontaneous hypoglycemia, 
that is hypoglycemia unassociated wit 
the administration of insulin, have been 
reported with increasing frequency in 
the medical literature. 

In the milder types of reaction the 
symptoms consist of weakness, tremor, 
sweating and sensations of coldness 
and numbness of the extremities. 
There may be a feeling of intense hun- 
ger, though this is by no means con- 
stant. In more severe attacks diplopia 
and tinnitus may be complained of, and 
emotionalism, mental confusion and 
even mania may be observed. Finally, 
stupor, or deep unconsciousness mav 
develop with or without epileptiform 
convulsions. The blood sugar in milder 
cases may not be much below 70 milli- 
grams in 100 cubic centimeters of 
blood, but in the more severe type of 
hypoglycemic reaction it is usually less 


than 50 milligrams and sometimes less 
than 30. 

It seems well established that the 
development of these striking symp- 
toms is dependent in some way upon 
the low blood sugar level since in the 
majority of cases prompt relief is ob- 
tained by the oral or intravenous ad- 
ministration of glucose. In symptoma- 
tology, in the presence of a low blood 
sugar level, and in the relief afforded 
by the giving of glucose, these cases of 
spontaneous hypoglycemia parallel the 
cases of insulin shock. It is natural, 
therefore, that the condition is fre- 
quently called hyperinsulinism. 

The use of this term is certainly 
justified in any case like that described 
by Wilder, Allan, Power, and Robert- 
son. Their patient at times required 
1000 grams a day of glucose to keep 
the blood sugar above hypoglycemic 
levels. Operation and later autopsy 
showed the presence of a carcinoma 
of the pancreas, originating from islet 
cells, with metastatic growth in the 
liver. From these metastases, a large 
yield of insulin was obtained. This 
case, however, still stands alone in the 
completeness of proof of the existence 
of hyperinsulinism. Almost as con- 
vincing are the cases reported by How- 


'Witper, R. M., ALLan, F. N., Power, 
M. H., and Rosertson, H. E.: Carcinoma of 
the islands of the pancreas; hyperinsulinism 
and hypoglycemia, Jr. Am. Med. Assoc., 
1927, Ixxxix, 348-355. 
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land, Campbell, Maltby and Robinson,” 
by Carr, Parker, Grove, and Fisher,* 
and by Womack, Gnagi, and Graham.’ 
In these cases relatively small adeno- 
mas of the pancreas made up of islet 
cells were removed surgically with re- 
sultant cure of severe forms of hypo- 
glycemic attacks. The demonstration 
of the insulin content of these tumors 
is lacking, however, and Bensley, who 
carefully studied the histology of these 
tumors, found certain cytological fea- 
tures which were not typical of normal 
islet cells. But even conceding their 
insulin content as highly probable, the 
small size of one tumor (0.5 cm, in 
diameter), in comparison with the 
normal islet content of the pancreas, 
seems to necessitate the conception that 
such tumors can produce hypoglycemia 
only through an unregulated  secre- 
tion of insulin at a time when the blood 
sugar level is low. So that perhaps 
the symptoms in these patients were 
due, not so much to hyperinsulinism 
in a quantitative sense, as to insulin 
delivered in an unphysiological manner. 
The terms dysinsulinism and dysin- 
sulinosis have been proposed to desig- 
nate such defects in insulin secretion. 

But if there is reason for qualifying 
the use of the term /ryperinsulinism in 


*“HowLanp, G., CAMPBELL, W. R., MALTBY, 
E. J., and Roptnson, W. L.: Dysinsulinism: 
convulsions and coma due to islet cell tumor 
of the pancreas with operation and cure, Jr. 
Am. Med. Assoc., 1929, xciii, 674-679. 

“Carr, A. D., Parker, R., Grove, E., and 
Fisner, A. O.: Hyperinsulinism from B-cell 
adenoma of the pancreas, Jr. Am. Med. 
Assoc., 1931, xevi, 1363-1367. 

“Womack, N. A., Gnaci, W. B., Jr., and 
GraHaM, E.A.: Adenoma of the islands of 
Langerhans with hypoglycemia, Jr. Am. Med. 
Assoc., 1931, xevii, 831-836. 


connection with these cases which pos- 
sess a definite pathological lesion sug- 
gestive of its presence, how much more 
is caution desirable in the far larger 
group of cases of idiopathic hypogly- 
cemia to which some authors would ay 
ply this term. 

The chief factors influencing the 
blood sugar level are summarized }y 
Cori’ as follows: 

“The blood sugar level depends on 
the relative rate at which sugar enters 
and leaves the blood stream. Mainten- 
ance of a constant blood sugar concen 
tration requires an in- and out-flow of 
sugar of equal magnitude. When this 
equilibrium is disturbed, the blood su- 
gar may either rise or fall, depending 
on the preponderance of the processes 
which contribute or which cause a 
withdrawal of sugar from the blood. 
Since the blood sugar of mammals re- 
mains normally in the neighborhood ot 
0.1 per cent, there must exist a regula- 
tory mechanism which is set in motion 
whenever the blood sugar ranges much 
below or above this figure. It is now 
generally accepted that a rise in blood 
sugar elicits a secretion of insulin and 
that a fall in blood sugar below a cer- 
tain level is followed by a discharge of 
epinephrine. The mechanism of blood 
sugar regulation is therefore intimately 
connected with the action of these two 
hormones on blood sugar production 
and utilization. ‘Two processes con- 
tribute sugar to the blood, namely, ab- 
sorption of carbohydrate from the ali- 
mentary canal and sugar formation 11 


the liver (from glycogen and other 


sources). The disappearance of blood 


1; 4. 5s 
metabolism, Physiol. Rev., 1931, xi, 150. 


Mammalian carbohydrate 





Editorials 


tissues and on its conversion into gly- 
cogen and fat; under certain conditions 
sugar is lost from the blood on account 
of excretion in the urine.” 

It is obvious that the possible causes 
of hypoglycemia are very numerous, 
and that hyperinsulinism is only one 
of these. Aside from a quantitative 


increase in the amount of insulin 


formed, there may occur a state in 
which insulin is secreted continuously 
or at moments of low instead of high 
blood sugar. Some have supposed that 
the secretion of an abnormal type of 
insulin may explain spontaneous hypo- 
glycemia. It is possible that at times 
normal amounts of insulin may exert 
an abnormally great effect because of 
the absence of some opposing sub- 
stance. Sugar is known to diffuse from 
the blood at varying rates. The rate of 
diffusion of sugar through membranes 
is affected by the presence of very min- 
ute amounts of insulin in the solution. 
It is possible that factors abnormally 
accelerating diffusion into the tissues 
may be at fault in some instances of 
hypoglycemia, Hepatectomy in ani- 
mals and extensive liver damage in 
humans are accompanied by hypogly- 
cenia presumably due to an absence of 


blo rd 


sugar. Defective liver glycogenesis or 


liver glycogen as a source of 


defective glycogenolysis may equally 
then be causes of hypoglycemia. Adren- 
causes glycogenolysis, 


alin normally 


and it is understandable, therefore, 


that disturbances in adrenalin forma- 
tion or in its timely secretion may allow 
the blood sugar to fall to hypoglycemic 
levels. The relationship of the pituitary 
to the normal blood sugar is far from 
clear, but since pituitrin will raise the 
blood sugar in hypoglycemic patients 
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one must envisage the possibility that 
there may occur a type of hypogly- 
cemia due to pituitary disease. 

It would be needlessly tiresome to 
discuss theoretical possibilities if in 
fact all human cases of hypoglycemia 
exhibited identical clinical physiogno- 
pancreases 
had 


mies and if all whose 


had _ been surgically 


vielded evidence of lesions capable of 


explored 
producing insulin. Such, however, is 
far from being the case. The hypogly- 
cemic symptoms in the reported cases 
of hypoglycemia, while on the whole 
qualitatively similar, have shown the 
widest variability in their relationship 


factors as exercise, nervous 


to such 
strain. the intake of food, infections, 


etc. They vary likewise in severity of 
and in tendency to progress 


They differ in the type of 


symptoms, 
or regress. 
response they give to the glucose toler- 
ance test and in the benefit they obtain 
the 
diets or of ketogenic diets. 


from use of high carbohydrate 
They do 
not exhibit the same effects from the 
therapeutic administration of glucose 
or adrenalin or pituitrin. Moreover the 
great variety of clinical conditions in 
which an associated hypoglycemia has 
been observed is evidence in favor of 
its production by varied mechanisms. 
Without mentioning all of these clin- 
ical associations it may be stated that 
hypoglycemia has been reported in con- 
\ddison’s 


disease, adenoma of the adrenal, diabetes, 


nection with hypothyroidism. 


acromegaly, pluriglandular syndromes, 


scleroderma, fatty livers, eclampsia, 
after serious burns, and in 36 per cent 
of a group of 33 moribund patients. 

It may that 


study of patients who exhibit hypogly- 


well be closer clinical 


cemia and the symptoms that accom- 
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pany it will enable us to determine 
more definitely which cases are due to 
pancreatic tumors of islet tissue. The 
present evidence would seem to indi- 
cate that true hyperinsulinism due to 
such a tumor is among the rarest causes 
of hypoglycemia. Exploratory opera- 
tion may well be reserved for those 
cases in which the severity of the at- 
tacks leads to serious disability or is 
threatening to life. In the absence of a 
tumor it would seem on_ theoretical 
grounds a dubious procedure to resect 
a large portion of the pancreas as has 
been proposed, since in such cases there 
is at present no way of knowing 
whether the pancreas has been the 
cause of the symptoms. It is true that 
the loss of the major portion of the 
islets could at the worst be compen- 
sated for by insulin injections, but the 
loss of a great deal of the external se- 
cretion of the pancreas may prove to 
have serious consequences. Reported 
operations of this type have not yielded 
satisfactory results. For the present it 
would seem more in accordance with 
our actual lack of knowledge to desig- 
nate all cases of hypoglycemia in which 
no definite proof of cause exists as 
spontaneous or idiopathic hypogly- 
cemia rather than as cases of hyper- 
insulinism. 


BEDSIDE TEACHING 


There is nothing new under the sun. 
Hippocrates taught at the bedside ; and 
from the later school at Salerno, there 
has survived the plaint of a patient at 
what he had to endure from the cold 
hands of examining students. Today, 
bedside teaching is no longer the novel- 
ty in this country that it was thirty 
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years ago, when its inclusion in the 
curriculum was mentioned with con- 
scious pride in the school catalogue. 
Yet, it is questionable whether in all 
these centuries the technic of bedside 
teaching has been improved or has de- 
teriorated. 

Too often today bedside teaching 
consists of the presentation of the 
history of a patient by the Clinical 
Clerk and of a fifty minute lecture at 
the bedside by the Instructor, who mav 
or may not devote a few minutes of 
this time to the examination of the pa- 
tient. The lecture is apt to deal with 
the metabolic abnormalities, the defec- 
tive hematopoiesis, or the renal func- 
tional pathology of the patient, as with 
anything that can be seen, felt, heard, 
or smelled, about his body. It is not 
that this kind of instruction is not of 
value, but that to give it at the bedside 
seems unnecessarily hard on the stu- 
dents’ feet. 

The raison d’étre for bedside teach- 
ing, is demonstration of the patient. 
There are many ways, of course, of 
demonstrating. Physical signs may be 
taught as a part of the elementary 
course in physical diagnosis and a com- 
parative study of such signs made on 
different patients in the ward. For ex- 
ample, an interesting period may be 
spent in analyzing the various types of 
respiratory difficulties when there is 
occasion to observe them in a number 
of different patients; or students may 
be shown how to differentiate the com- 
moner small red spots on the patient's 
skin. Such bedside teaching is usually 
only possible for the physician who is 
responsible for the ward and hence 
knows all of its patients intimately. 
Quite another type of demonstration 
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is that which may be given by a con- 
sultant who is called in to help in the 
diagnosis of a difficult case. Such a 
teacher has a double opportunity, for 
he may not only show the signs of 
organic lesions and the visible evi- 
dences of disturbances in function, but 
he may also teach, by running comment 
during his physical examination, the 
mental processes and associations of 
ideas which lead a physician to search 
with particular care for certain lesions 
in patients from whose history a clue 
has been obtained. Physical examina- 
tion must always include the routine 
form as a minimum, but never in any 
given case must it be confined to the 
routine form. 

In subtler ways, the teacher demon- 
strates not only the patient, but gives 
a demonstration also of the examining 


physician. What he shows in his con- 
versation with the patient and in his 
method of handling the discussion of 
his case may be a more valuable lesson 
in human understanding that what he 
teaches of a more technical medical 
nature. The true clinician has an en- 
thusiasm over the discovery of some 
rare lesion which is not unlike that of 
a collector over some rare example of 
his hobby. 

In the great clinical teachers of the 
past, the ability to think aloud and to 
make audible and interesting the play 
of their active minds on the specific 
problem presented by the patient and 
the gift they possessed of demonstrat- 
ing the pathological characteristics 
which their keen five senses had de- 
tected, combined to make them masters 


of bedside teaching. 
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Chronic Arthritis and Fibrositis: Diagnos:s 
and Treatment. By BERNARD LANGDON 
Wyatt, M.D., F.A.C.P., Director, The 
Wyatt Clinic; formerly President and Di- 
rector, The Desert Sanatorium and Insti 
tute of Research, Tucson, Arizona. 200 
pages, 17 illustrations. William Wood and 
Company, Baltimore, Maryland, 1933. 
Price, $3.50. 

This book offers the fairest and most un- 
biased review of chronic arthritis that the 
reviewer has been privileged to read in a 
long time. The author has no hobbies to 
foster and deals with one of the most com- 
plicated of diseases in a manner totally un- 
prejudiced. The results of his wide experi- 
ence in arthritis are well worth a careful 
study. 

The introduction deals with the statistical 
experiences of many observers in the world 
at large, especially the impressions gathered 
by several insurance companies. Many sur- 
veys are summarized, some from the indus- 


trial standpoint and others from different 
levels of human existence, such as the Hag- 
erstown Survey and the studies of the Eng- 
lish Ministry of Health. The important in- 
fluence of the general practitioner upon the 
patient with arthritis is particularly empha- 
sized. 

Chapter two analyzes all the well known 
groups of nomenclature and explains each 
one, as well as the reasons for the authors 
own selection of the terms “degenerative” and 
“proliferative” for the two main types of 
chronic arthritis. These two terms are still 
under discussion, but after analyzing the au- 
thor’s explanations for their usage, strength 
is added to our former ideas with reference 
to them. He presents a full summary of 
nearly every one’s opinions on the subject 
of etiology and classification from all angles. 

All known methods of differentiating the 
different specific types of arthritis are given 
in Chapter three. 

Chapters four and five present the meth- 


—— 
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ods of treatment in common use, with a 
summary of the fundamental principles in 
Chapter four and a specific description of 
each individual method in Chapter five under 
the title of “Special Therapeutic Measures.” 

The last chapter summarizes the book in a 
few pages and adds a few tables based upon 
the author’s results in nearly 300 cases. 

This book should be of considerable value 
to all practitioners and to students, as well 
as to all who specialize in the treatment of 
arthritis. It is exceedingly interesting to 
read and does not lag even when the dis- 
cussion is prolonged. A.F.V. 
Procedures in Tuberculosis Control. By 

BENJAMIN GocpBeRG, M.D.,_ F.A.C.P., 

F.A.P.H.A., 373 pages, 54 illustrations. 

F. A. Davis Company, Philadelphia, 1933. 

Price, $4.00. 

This volume was written by one who was 
for many years the administrative head of 
municipal tuberculosis activities in Chicago. 
In fairness to the prospective reader, it must 
be said that the author has done no more 
than relate his local experience in this metro- 
politan center. For this reason, those con- 
cerned with control procedures, state-wide or 
country-wide in will find little of 
value. 

As the sub-title indicates, there are three 
sections relating to control procedures in the 
dispensary, home, and sanitorium, respective- 
ly. The charts showing the scope of the 
tuberculosis problem present figures obtained 
from New York City and comparable urban 
Very properly, the dispensary has 


scope, 


centers. 
been highly evaluated 
diagnosis, but the importance of the roentge1- 
ray film as a positive or negative measure 
The author seems con- 


as an aid to early 


has been neglected. 
vinced of the efficacy of home treatment and 
devotes much space to this phase. On this 
score he stands opposed to those whose con- 
cern is with state- and country-wide institu- 
tional treatment. His stand loses value from 
the omission of contrary views. The section 
on sanitorium care, supplemented by the spe- 
cial chapter on sanitorium planning, carries 
out the author’s ideas and ideals. The em- 
ployment of such institutions as centers of 
instruction for physicians and medical stu- 
dents is recommended. 

The bibliography is very limited in that 
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references from many important sources have 
been omitted. The presentation of the subject 
of municipal tuberculosis control measures in 
Chicago has value and is of interest, but the 
relative neglect of other aspects of this prob- 
lem diminishes the usefulness of the book as 
a general reference text and to some extent 
relegates it to the position of a departmental 
publication. C.E.G. 


Diseases of the Spinal Cord. By Witiiam 
B. Capwacaper, Professor of Clinical 
Neurology, University of Pennsylvania ; 
with an introduction by WILLIAM G. SpPIc- 
LER, Professor of Neurology, University 
of Pennsylvania. xvii plus 204 pages, witli 
numerous illustrations. The Williams and 
Wilkins Company, Baltimore, 1932. Price, 
$5.00. 

The author has not made any attempt to 
create an exhaustive treatise on anatom: 
and physiology of the cord. The several lines 
on neuropathology are inadequate; any dis 
cussion on neuropathology of secondary de 
generation in the cord is incomplete without 
mention of the classical contribution of Al- 
fons Jakob. 

The chapters on clinical manifestations ot! 
cord diseases are excellent. They are indeed 
written, as the author states in his preface, 
“to present the subjects under discussion in 
a concise comprehensive fashion, avoiding 
verbosity, yet with due regard to thorough- 
ness, and in a form that would appeal not 
only to students of medicine, but also to gen- 
eral practitioners and surgeons.” 

This is obviously the work of an experi- 
His own studies are recorded 
reviewed 


enced clinician. 
clearly. The literature has 
critically and mentioned liberally in empha- 
The extensive 


been 


sizing his own observations. 
bibliography and the numerous references oi 
should make this book ex 
one interested in 


other authors 
tremely useful to 
clinical neurology. The seventy-two descrip- 


every 


tive illustrations have also been selected with 
care. 

This book should be read by all neurolo- 
gists. cae 
A Handbook of Experimental Pathology. By 
Waconer, M.D., Associate in 
University of Pennsylvania, 
Custer, M.D., Associate 


GEORGE 
Pathology, 
and R. PHILip 
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in Research Pathology, University of 
Pennsylvania, with a Foreword by Epwarp 
Bett KrumMBHAAR, Professor of Pathology, 
School of Medicine, University of Penn- 
sylvania. Illustrations by Erwin F. Faber. 
160 pages. Charles C. Thomas, Baltimore, 
Maryland, 1932. Price in cloth, $4.00. 
As Professor Krumbhaar points out in the 
foreword of this handbook, the Departments 
of Pathology of our medical schools lack a 
manual of experimental pathology. Every 
Department of Physiology, Physiological 
Chemistry, and Pharmacology has its labor- 
atory manual, a manual that has been devised 
to meet the requirements and facilities of 
that department. Many of these laboratory 
guides follow the procedure of experiments 
mapped out by Sherrington in Mammalian 
Physiology, Stewart in Manual of Physiol- 
ogy, Jackson in Experimental Pharmacology, 
Mathews in Physiological Chemistry, Hawk 
in Practical Physiological Chemistry, and 
others. In A Handbook of Experimenta! 
Pathology, Drs. Wagoner and Custer have 
blazed a new trail. They have taken the 
routine teaching of pathology from the au- 
topsy room into the laboratory of experi- 
mental medicine. Many of the experiments 
which they describe should appear in the 
manual of the Departments of Physiology, 
of Physiological Chemistry, of Pharmacol- 
ogy as well as in a manual of the Department 
of Experimental Pathology. Their discus- 
sion of technic, experimental methods, anes- 
thesia, care of animals, and blood findings 
is of much value to those engaged in pre- 
clinical teaching. The experiments they de- 
scribe are classical; the references for the 
original observations are adequate. This 
handbook can be recommended to those en- 
gaged in teaching preclinical subjects and 
experimental medicine. F.A.R. 


Poliomyelitis, A survey made possible by a 
grant from the International Committee 
for the Study of Infantile Paralysis, or- 
ganized by JEREMIAH MILBANK. Cloth. 
526 pages, plus index, 19 charts, 30 plates, 
82 tables. The Williams & Wilkins Com- 
pany, Baltimore, Maryland, 1932. Price, 
$6.00. 

This book is a comprehensive review of 
our knowledge of infantile paralysis as it 
appears from a painstaking study of all com- 


munications that have been published in med- 
ical literature. A total bibliography of about 
8,000 references was collected, a list now on 
file at the New York Academy of Medicine. 
Much of this work since 1928 was done un- 
der the direction of members of the Inter- 
national Committee for the Study of Infantile 
Paralysis, which sponsors the present pub- 
lication. A special fund donated by Jeremiah 
Milbank has supported these researches. The 
actual text is the work of Miss Elizabeth F. 
Hutchin, who wrote the “Historical Sum- 
mary”; Dr. Helen Harrington who prepared 
the chapters “Etiology,” “Resistance and Im- 
munity” and “Pathology”; Dr. Josephine B. 
Neal, who contributed the sections on “Symp- 
tomatology” and “Treatment”; and Dr. Mil- 
dred Weeks Wells of the Health Department 
of New York City who dealt with the topic 
of “Epidemiology.” In his preface, Dr. 
William H. Park, Chairman of the Com- 
mittee, pays tribute to Dr. Harrington for 
editorial supervision. 

A few impressions remain from reading 
this “one volume reference library.” The 
etiologic factor is undoubtedly a filter-pass- 
ing virus and the experimental disease in 
monkeys is a true analogue of the human 
disease. Diagnosis in the preparalytic stage 
is clearly possible. The doubt cast on the 
value of convalescent serum therapy by the 
parallel series studied by the New York City 
group during the epidemic of 1931 and by 
Kramer, Aycock and associates in Brooklyn, 
New York and in Hartford, Connecticut, 
emphasizes the necessity of further careful 
observation of cases so treated. The 172 
pages devoted to epidemiology bring us no 
closer to the formulation of effective meas- 
ures for the control of contagion. 

An addendum describing the result of pro- 
phylactic administration of normal adult 
serum is of great interest. Of 1300 children 
so inoculated, none developed poliomyelitis, 
although 32 cases occurred among approx- 
imately 3000 untreated children in the same 
community. 

The volume is a splendid example of med- 
ical publication, accurately proof-read and 
well printed. A topical analysis as well as an 
excellent index and a selected bibliography 
add to its usefulness as a work of reference. 


M.G.G., 
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College News Notes 


NEW LIFE MEMBERSHIP PLAN 
AMERICAN COLLEGE OF 
PHYSICIANS 

Heretofore a Fellow or Master was ac- 
corded active life membership upon the pay- 
ment of five hundred dollars in cash, or ot 
one hundred dollars each year for five years. 
The original initiation fee of one hundred 
dollars was deducted from the total subscrip- 
tion, which in effect reduced the additional 
payment for life membership to four hundred 
dollars. 

At a meeting of the Board of Regents at 
Montreal, February 10, 1933, due to changed 
conditions, a new plan of life membership 
was adopted. The maximum cost of life 
membership was reduced to three hundred 
dollars, plus the initiation fee, up to the age 
of forty-five years. From forty-five years of 
age to fifty-eight years of age, a Fellow or 
Master shall pay an amount equivalent to the 
total amount of dues he would ordinarily 
pay annually from his age to the age of 
sixty-five. (Upon reaching the age of sixty- 
five, a member’s dues are waived for the 
balance of his life; but, in effect, he becomes 
an inactive member because he does not re- 
ceive the journal, the Directory or other 
publications except by direct subscription.) 
From the age of fifty-eight forward, the 
minimum life membership fee shall be one 
hundred dollars, in addition to the original 
initiation fee. 

Example 
Initiation Fee plus 
Up to and including age 45... .$300.00 
Ages 46 to 58 inclusive.. Number of years 
between current age 
and 65, times the 
annual dues. 

Illustration : 

Age 46—19 yrs. x 
47-18 ” 
48—17 ” 
49—16 ” 


. $285.00 

tee aor 
. 255.00 
240.00 


Age 50—15 
51—14 
52—13 
53—12 
54—11 
55—10 
56— 9 aes 
57— 8 S ees See 
58— 7 x ” «0 Mowe 

Age 59, and thereafter, 100.00, minimum, 


165.00 
150.00 
135.00 


AKA KRKR KR AA 


The By-Laws provide that all life member- 
ship fees shall be transferred to the perma- 
nent endowment fund of the College, and that 
only the income therefrom shall be available 
for current expenses. 

The life membership fee entitles each Fel- 
low or Master to permanent privileges of 
membership, to the benefits of the clinical 
sessions and to the official publications of the 
College, including the Directory and the 
Annals of Internal Medicine. Therefore, life 
members are active members for life. 

The new plan gives the member an oppor- 
tunity of paying his full dues during his pro- 
ductive years and while his income is great- 
est, thus avoiding any burden the dues might 
be in later life. The plan is one that provides 
a means for underwriting one’s dues years in 
advance, receiving the premium of active 
membership throughout one’s entire life. The 
member pays no more for life membership 
than he would pay for ordinary active mem- 
bership to sixty-five years of age, with in- 
active membership thereafter; yet he re- 
ceives active membership not only until 
sixty-five but for the balance of his life. 
Many members could have readily afforded 
life membership during their forties and 
early fifties, but, with changing conditions 
or ill health, find annual dues a burden by 
the time they reach sixty. 

Acknowledgement is made of the follow- 
ing gifts to the College Library of publica- 
tions by members : 
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Dr. D. E. Markson (Fellow), Chicago, 


Ill._—1 reprint ; 
Dr. James R. Nakada (Associate), St. 
Louis, Mo.—4 reprints. 


Dr. Emil Weiss (Associate), Chicago, IIl., 
recently resigned, due to ill health, as Pro- 
fessor of Bacteriology at Loyola Universit, 
School of Medicine. 


Dr. Llewellyn Sale (Associate), St. Louis, 
Mo., was elected President of the Missouri 
Social Hygiene Association on January 9. 

Dr. Leon T. LeWald (Fellow), New York 
City, has been elected President of the Med- 
ical Association of the Greater City of New 
York. 

Dr. George Morris Piersol (Fellow and 
President), Philadelphia, Pa., was elected 
President of the Medical Club of Philadel- 
phia at its annual meeting during January. 

The Department of Postgraduate Med- 
icine of the University of Michigan and the 
Michigan State .Medical Society offered a 
postgraduate course in Pulmonary Tuber- 
culosis, March 20-24, 1933, at the Univer- 
sity Hospital, Ann Arbor. Dr. Carl V. 
Weller (Fellow) gave a paper and demon- 
stration on “Pathology of Tuberculosis” ; 
Dr. Arthur C. Curtis (Fellow) gave a lec- 
ture on “Value of the Physical Examination 
in Various Types of Pulmonary Tuberculo- 


OBITU. 


DR. HENRY G. MEHRTENS 


Dr. Henry Mehrtens’ death came as 
a sudden shock to his friends and 
associates, Stricken on February 13 
with coronary occlusion, he did well 
for a few days, but after a second 
attack he failed rapidly and died on 
lebruary 28. 

Dr. Mehrtens was born and reared 
in San Francisco and in 1911 he grad- 


sis’; and Dr. Salvatore Lojacano (Fellow) 
gave a lecture on “Treatment—Funda- 
mentals.” 

Dr. Francis B. Johnson (Fellow), Char- 
leston, S.C., was elected President of the 
Tri-State Medical Association of the Caro- 
linas and Virginia at its Annual Session at 
Greenville, S.C., during February. 

Dr. Peter Whitman Rowland (Fellow) 
University, Miss., was elected President- 
Elect of the Mid-South Postgraduate Med- 
ical Assembly at its Annual Meeting in 
Memphis, February 16. Dr. Arthur F. 
Cooper (Fellow), Memphis, Tenn., was re- 
elected Secretary. 

Dr. Frederick L. Fenno (Fellow), New 
Orleans, La., was recently appointed Consult- 
ing Neurologist to the Eye, Ear, Nose and 
Throat Hospital of that City. 

Dr. Aldo Castellani (Fellow), New Or- 
leans, La., was recently appointed Director- 
in-Chief of the Ross Institute and Hospital, 
London, to succeed the late Sir Ronald Ross. 

Dr. J. O. Elrod (Fellow), Forsyth, Ga., 
has been elected Vice-President of the Mon- 
roe County Medical Society for 1933. 

Dr. E. C. Swift (Fellow), Jacksonville, 
Fla., was recently elected Treasurer of the 
Duval County (Florida) Medical Society. 


IRIES 


uated from the University of Cali- 
fornia. It was to Stanford, however, 
that he went for his medical work. 
Somewhat more mature than the aver- 
age student, he soon displayed unusual 
ability not only in his specialty of 
Neuro-Psychiatry but in administrative 
medicine; it fell to his lot in various 
times of emergency to serve as Super- 
intendent of Stanford Hospital, and 
since Dr. William Ophiuls’ resignation 
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last fall he acted as Dean of the Stan- 
ford Medical School. 

Always a student and_bibliophile, 
and a voracious reader of good litera- 
ture both medical and non-medical, he 
had a happy faculty of clear speech 
and sound exposition which at the bed- 
side or in colloquium sustained the in- 
terest of his students. Irrepressible 
scientific curiosity impelled him and his 
associates to carry out numerous scien- 
tific investigations which have made his 
name familiar to all neuro-psychia- 
trists. With his patients he had a 
unique approach: he rode no psychia- 
tric hobby, adhered to no cult and sus- 
tained no exclusive thesis. But with a 
broad technical training and sound 
psychological background, tempered 
with unfailing patience and good hu- 
mor, he led his patients out of the 
labyrinth of their difficulties and re- 
tained them as lifelong friends. Finally, 
there should be set down as his major 
contribution the organization along 
modern lines of the Psychiatric Wards 
at Stanford Hospital. Dr. Mehrtens 
had been a Fellow of the American 
College of Physicians since 1931. 

(Furnished by Artuur L. BLoom- 
FIELD, M.D., F.A.C.P., San Francisco, 
Calif.) 





DR. CHARLES HOWARD 
MILLER 
Dr. Charles Howard Miller, a Fellow 
of the American College of Physicians 





since 1925, died suddenly from coro- 
nary occlusion on February 2, 1933, 
at the Southern Pacific Hospital in 
San Francisco. 

Dr. Miller was sixty-one years of 
age, a native of Pennsylvania and resi- 
dent in California since 1880. He was 
a graduate of Cooper Medical College, 
now Stanford University Medical 
School, in 1896. Except for a period 
of two years in San Juan, Dr. Miller's 
entire professional life was spent in 
San Leandro, where he succeeded to 
the practice of his father on the death 
of the latter. Beginning thus as a 
country doctor in what was then a 
village some miles from Oakland, but 
now essentially a contiguous part of 
the larger city, Dr. Miller became one 
of the most prominent and_ probably) 
the best beloved of the citizens of his 
community, which he served in many 
civic Capacities in addition to his busy 
professional activities. 

As a physician, Dr. Miller always 
exemplified in highest degree the finest 
traits which, we like to believe, char- 
acterize our profession. He was a 
member of the Alameda County Med- 
ical Association and of the American 
Medical Association and on the staff 
of the East Oakland Hospital and of 
the Highland Hospital. 

(Furnished by THomas C. Mce- 
Cieave, M.D., F.A.C.P., Oakland. 
Calif.) 








